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money can buy. Only Toshiba offers you the ad- therapy- planning. 
vantages of single-source responsibility, with a Only from Toshiba, the world leader in thera- 
completely universal therapy simulator together peutic-radiology equipment. 
with an axial transverse layergraph. Toshiba radiation therapy products are €x- 
Together, they're designed to maximize effi- clusively distributed in the U.S. by Profexray. 
ciency. You can complete both procedures in Ask your Profexray representative 
just one patient session. A single generator about Toshiba. 
operates both units, giving a substantial Toshiba. 


initial savings. oshuba When second best isn’t good enough 


TOSHIBA INTERNATIONAL CORPORATION 
P.O. Box T, Wheeling, Illinois 60090 
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-another way to visualize 
biliary anatomy and gallbladder 








Clinical Comparison of Drip-infused and Injected 


Chologratin Megiumine (Meglumine lodipamide Injection U.S.P.) 
in a total of 198 Patients ` 


è Lower incidence of adverse reactions with drip infusion 
Drip infusion— 7.4% (10 of 135 patients) had reactions 
Injection— 19% (12 of 63 patients) had reactions 
See brief summary on next page for reactions which can occur. 


e Good visualization with both techniques 
Drip infusion— 84.4% were of excellent to fair quality 
Injection— 75.4% were of excellent to fair quality 


e Methods of administration 
Drip infusion—100 ml. of 10.3% meglumine iodipamide 


infused over a 30-minute period 
Injection— 20 ml. of 52% meglumine iodipamide injected 


over a 10-minute period 


CHOLOGRAFIN MEGLUMINE 
FOR INFUSION 


(Meglumine lodipamide Injection U.S.P.) 


A in 100 ml. single-dose bottles 
ready-to-use for drip infusion cholangiography and cholecystography 


*Informatior on file at Squibb Institute for Medical Research. 
® 


SOUIBB HOSPITAL pwision For brief summary, see next page. 





for patients undergoing 
cholangiography and 
cholecystography 


CHOLOGRAFIN' 
MEGLUMINE 
FOR INFUSION 


(Meglumine lodipamide 


Injection U.S.P.) 


CHOLOGRAFIN’ 
MEGLUMINE 


(Meglumine lodipamide 


Injection U.S.P.) 


Cholografin Meglumine for Infusion 
(Meglumine lodipamide Injection 
U.S.P.) is a sterile aqueous solution 
providing 10.3% meglumine iodipa- 
mide with 0.32% sodium citrate as a 
buffer and 0.04% disodium edetate 
as asequestering agent. The bound 
iodine content is about 5.1% (5.1 
g./100 ml.). The solution contains 
approximately 0.91 mg. (0.039 
mEq.) sodium per ml. (91 mg./100 
ml.). 

Cholografin Meglumine (Meglu- 
mine lodipamide Injection U.S.P Jis 
asterile aqueous solution providing 
52% meglumine iodipamide with 
0.32% sodiumcitrate as a buffer and 
0.04% disodium edetate as a se- 
questeringagent. The bound iodine 
content is about 26% (5.2 g./20 ml.). 
The solution contains approxi- 
mately 0.91 mg. (0.039 mEq.) sodi- 
um per ml. (18.2 mg./20 ml.). 


CONTRAINDICATIONS: Contrain- 
dicated in patients hypersensitive 
to salts of iodipamide:; in patients 
exhibiting sensitivity reactions to 
the test dose; in the presence of 
concomitant severe renal and liver 
function impairment. 

WARNINGS: Intravenous or intra- 
arterial injections of contrast media 
nave been shown to promote the 
»henomenon of sickling in persons 
1omozygous for sickle cell disease. 
-erform thyroid function tests. if 
ndicated, before administration of 
neglumine iodipamide since 


iodine-containing contrast media 
may alter results of such tests. A 
history of sensitivity to iodine per se 
or to other contrast agents is not 
an absolute contraindication to the 
use of meglumine iodipamide but 
Calls for extreme caution in admin- 
istration. 


Usage in Pregnancy: The safety 
of meglumine iodipamide for use 
during pregnancy has not been 
established; therefore, it should be 
used in pregnant patients only 
when, in the judgment of the physi- 
Cian, its use is deemed essential to 
the welfare of the patient. 


PRECAUTIONS: Diagnostic proce- 
dures involving use of contrast 
agents should be performed under 
the direction of personnel with pre- 
requisite training and a thorough 
knowledge of the particular proce- 
dure. Appropriate facilities should 
be available for coping with situa- 
tions which may arise as a result 
ofthe procedure and foremergency 
treatment of severe reactions to the 
contrast agent itself; competent 
personnel and emergency facilities 
should be available for at least 30 to 
60 minutes after I.V. administration 
since severe delayed reactions 
have been known to occur. These 
severe life-threatening reactions 
suggest hypersensitivity to the con- 
trast agent. A personal or family 
history of asthma or allergy or a his- 
tory of a previous reaction to a 
contrast agent warrants special 
attention and may predict more 
accurately than pretesting the like- 
lihood of areaction although not the 
type nor severity of the reaction in 
the individual. The value of any 
pretest is questionable. The pretest 
most performed is the slow I.V. in- 
jection of 0.5 to 1.0 mi. of the 
preparation prior to injection of the 
full dose; however, the absence of 
a reaction to the test dose does not 
preclude the possibility of reaction 
to the full diagnostic dose. Should 
the test dose produce an untoward 
response, the necessity for con- 
tinuing the examination should be 
re-evaluated. If deemed essential. 
examination should proceed with 
all possible caution. In rare in- 
stances, reaction to the test dose 
may be extremely severe: there- 
fore, close observation and facilities 
for emergency treatment are 
indicated. When the 52% meglu- 


mine iodipamide preparation is 
used, some Clinicians feel it may be 
advisable to have a continuous I.V. 
infusion running prior to adminis- 
tration of the drug. 
ADVERSE REACTIONS: Local re- 
actions at the site of infusion or 
injection are not observed unless 
excessive amounts are extra- 
vasated during the infusion or in- 
jection. After too rapid administra- 
tion, mild transient symptoms such 
as restlessness, sensations of 
warmth, sneezing, perspiration, 
Salivation, flushing, pressure in the 
upper abdomen, dizziness, nausea, 
andvomitingmayoccur. Thesesymp- 
toms disappear when the infusion 
or injection has been completed. 
Hypersensitivity reactions may 
occur. Inrare instances, despite the 
most careful sensitivity testing, 
anaphylactoid reactions may occur. 
Renal function tests may be altered 
and renal failure may occur. 
Forfullinformation, consult pack- 
age inserts. 


HOW SUPPLIED: Cholografin 
Meglumine for Infusion (Meglu- 
mine lodipamide Injection U.S.P.)— 
10.3%—is available in single-dose 
bottles of 100 ml. Cholografin Meg- 
lumine (Meglumine lodipamide In- 
jection U.S.P.)—52%—is available 
in single-dose vials and ampuls of 
20 mi. 
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THERAC SERIES 
of linear accelerators* 
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The SAGITTAIRE is being used in some of the world’s leading medical centres for sophis- 
ticated radiotherapy and high energy clinical research. 


THE THERAC 40/SAGITTAIRE provides the discriminating radiotherapist with: 


ELECTRON OPERATION — Pushbutton energy se- 
lection from 7 to 32 MeV in three MeV steps with a 
40 MeV option. 

X-RAY OPERATION — Primary photon energy 25 MeV 
with a 10 MeV option. 


UNIQUE QUADRUPOLE SCANNING SYSTEM elim- 
inating electron contamination in the photon mode 
and substantially reducing X-ray contamination in 
the electron mode. 


DOSE RATE variable from 50 to 400 rads/min at 1 


meter from the source in both electron and photon 
moces. 


® FIELD SIZE continuously variable from 2 cm x 2 cm 


to 38 cm x 38 cm at the isocentre. 


® An exclusive simulation procedure which checks out 


the operation of each element in the measurement 
circuit and machine interlocks before each treat- 
ment 

Further information may be obtained by contacting 
our area representative. 


‘The SAGITTAIRE, is the result of 18 years of experience in the field of particle accelerators by THOMSON CSF and CGR MeV. 


Atomic Energy of Canada Limited e Commercial Products 


P.O. Box 6300, Station J, Ottawa, Canada, K2A 3W3 = Tel. 613/592-2790 +» Cable Nemota 


- Telex 013-462 
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Rare Earth Imaging Systems 


Publishing in RADIOLOGY in 
October, 1972,* researchers for 
Lockheed Research Institute 
described the properties of new 
and extremely efficient x-ray 
intensifying screens based on rare- 
earth technology. The potential 

for faster x-ray imaging systems 
was evident. 

The missing link was a film so 
advanced it could match the capabili- 
ties of these rare-earth screens. 

Today 3M technology has supplied 
that missing link in new TRIMAX 
Micro Dosage Imaging Systems. 

What this means, very briefly, is a 
combination of film and screens up 
to eight timer faster than conventional 
medium-speed or detail-speed 
systems—with no equipment expendi- 
tures, no changes in chemistry, no 
changes in processing cycles, and no 
change in information. 

Thus TRIMAX marks the beginning 
of very high speed, very high resolu- 
tion radiography—the radiology of the 
future. Radiation levels are substan- 
tially reduced. Small focal work can 
now be done with relative ease 
and safety. Tubes will no longer be 
damaged by constant use at full 
Capacity. Retakes required by patient 
movement will be virtually eliminated. 
Portables and low-powered equip- 
ment instantly become more efficient. 





BRAND 





This x-ray was made at 70 Kvp-60 MaS 
with a conventional medium-speed 
imaging system. 





This x-ray was made at 70 Kvp-7 %2 MaS 
with the new TRIMAX Micro Dosage 
Imaging System. 
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Thousands of radiologists 

and technologists throughout the 
country have expressed their 
interest in evaluating new 3M 
TRIMAX Micro Dosage Imaging 
Systems. Faced with this 
unprecedented demand for 


demonstrations, we can 
only ask your patience and 
forebearance. 

Please believe we want to bring 
you and your patients the benefits 
of this “new age of radiology” as 
rapidly as possible. 





*Radiology 105: 185-190, October, 1972. X-ray 
exposure reduction using Rare-Earth Oxy- 
sulfide Intensifying Screens; Robert A. 
Buchanan, PhD., Solon |. Finkelstein, M.D., anc 


Kenneth A. Wickersheim, PhD. 
mit 


PHOTOGRAPHIC 
PRODUCTS DIVISION 
3M Center. 

St. Paul, Minnesota 55101 
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Now-one radiopaque for 
only one procedure 


Specifically designed for accurate 
well-tolerated retrograde cystourethrography 


Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
500 ml. bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.* 
Complete ina single unit. For greater dilution *Data on file at Sterling-Winthrop Research Institute. 


capacity—calibrated bottle conveniently suited . c; 
to 1 to 1 dilution. For flexible dosage range— the specific for retrograde cystourethrography 


concentration is easily adjusted over a New Hyp qu -C ® 
wider range. a e y sto 


brand of 


meglumine diatrizoate, USP 
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‘a logical addition to 
the expanding Hypaque® 
product line 


New 
Hy paque-Cysto* 
meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically-bound iodine per 
ml. It is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamiclo-2,4,6-triiodo- 
benzoic acid (C;sH26!3N30¢). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37° C. The pH is adjusted with hydro- 
chloric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. It should be protected from 
strong light. The solution is relatively thermostable and may 
be autoclaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 ml., 
and rarely, up to 600 ml. Capacity at birth is 20 to 50 ml., and 
increases about 400 per cent in the first year. In children 

3 to 5 years old, bladder capacity is 150 to 180 ml. In 
children older than 8 years, it is in the low adult range. 

In disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic “reflux” bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 





Sterile water 


Final Final or 5% dextrose 

conc. volume solution lodine 
30 % 250 mi. — 141 mg./ml. 
25 % 300 ml. 50 ml. 118 mg./ml. 
21.4% 350 ml. 100 ml. 101 mg./ml. 
20 % 375 ml. 125 ml. 94 mg./ml. 
18.8% 400 ml. 150 ml. 88 mg./ml. 
16.7% 450 ml. 200 ml. 78 mg./ml. 
15 % 500 ml. 250 mi. 71 mg./ml. 


How Supplied: Calibrated 500 ml. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 


(Winthrop) 


Winthrop Laboratories 
New York, N.Y. 10016 
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Final Solution 
To Make Add Contains 





People start pollution. 
People can stop it. 


Please send me a free copy of your guide. 


Name 








Street 











Keep America Beautiful 
99 Park Avenue New York 10016 


Philips 
Radiation Therapy Programme. 
Totally integrated. 


The many advantages offered by a complete and integrated 
system have long been recognised. That is why all components 
within the Philips programme are perfectly matched and have 

a common design philosophy. They are fully compatible: 
technically, visually and operationally. 


The Philips radiation therapy programme is unique. It offers the 
user versatile equipment in which he can have complete 
confidence. The result - greater clinical efficiency. 


Linear Accelerator SL75-20 


Within the Philips radiation therapy programme, the SL 75-20 

is a total system within itself, with full provision for superficial ) 
and intermediate electron treatment and deep therapy 

with X-rays. Built-in select-and-confirm routines minimise 

errors in treatment; twin independent dosimetry channels 

prevent the pre-set maximum dose from being exceeded; 

touch guard and fail-safe interlocks ensure complete safety 

for patient and operator. 






X-rays Electrons 






Electron beam applicators 


reaction. The X-ray focal spot 


Versatility of 3 mm diameter together Rigidity with flexibility 

For electron therapy, the with the high precision Advanced design and 

beam can be set in ten steps diaphragm system provides a precision engineering have 
from 5 MeV to 20 MeV thus sharply defined beam. resulted in an extremely 
taking full advantage of the rigid structure and pin-point 
sharp depth dose cut-off. accuracy. The gantry rotation, 
Specially designed electron treatment head and table 
applicators ensure maximum movements are motorised 
field flatness. For deep with variable speed control. 
seated lesions, using arc or The table can be lowered to 
multiple field techniques, 46 cm for easy patient 

two alternative energy levels handling and, when the table $ 
of 8 and 16 MeV with dose top is removed, the ram 

rates of more than 350 rads/ can be completely retracted 
min. at 100 cm provide short to permit other forms of 
treatment times and optimum patient support to be used. 


therapy with minimum skin 


Safe, and efficiency 


In all aspects the SL 75-2 

is safe. Safe for the patients, 
safe for the operator. The 
patient is protected by five 
independent systems: a 
primary dosimetry channel, 
secondary dosimetry channel, 
back-up timer, high dose- 
rate safety cut-out and dose 
counter monitoring circuit. 
In addition, all movements of 
the head, gantry and table 
are controlled by fail-safe 


Five fold safety 


Select and confirm 


devices and interlocks. 

The standard control system 
incorporates selection and 
confirmation routines which 
minimise possibilities of 
erroneous treatment and 
reduce staff strain. Optional 
equipment is available for the 
automatic printout of treat- 
ment data and the automatic 
verification of the machine 
settings thereby assisting the 
setting up operation and 
ensuring fast, accurate record 
keeping. 


Reliability 

The high degree of reliability 
achieved by the Philips Linear 
Accelerator SL 75-20 is 
obtained by attention to detail 
throughout design, develop- 
ment and manufacture. The 
result is a long trouble-free 
life with minimum main- 
tenance. 


PHILIPS 





Philips in 
Radiation therapy 
Safety Efficiency 
Reliability 





For further information please 
contact your local organ- 
isation or R.G.Philips Medical 
Systems Division, Eindhoven, 
The Netherlands. 


pHiuips|) Medical 
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Recently, Profexray introduced a system that provides 
a new standard of excellence in the field of mammography. 


We call it Gemini IT. 


Utilizing both silver halide film and the unique Aerox 125 
imaging system, Gemini I provides an effective technique ' 
for the early detection of breast cancer. Lt is capable of 
discovering minute. non-palpable calcifications—often 
well before node involvement. 


We teel strongly that effective mammography should 
be as Important a part of today's cancer detecting 
examination as is the PAP test. 


One question remains: How long should she be willing 
Lo wait? 


How long are you willing to wait? 


Contact vour Profexray representative now for a 
comprehensive Gemini IT presentation or write 
Profexray Marketing, 825 Nicholas Blvd., 

Elk Grove Village. Thnois 60007. 


is PROFEXRAY 
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We'rrealwayscoming up. 
like Rapid 


Rapid R Type S, our new medium-speed film for 90-second proc- 
essing, gives you something new . .. unique density characteristics that 
improve image detail. In simpler terms, our new film gives you radiographs 
that aren't too contrasty, aren't too flat, but are just right. In the same 
exposure and processing time you're already used to, Rapid R ‘Type S gives 
you low-grain, crisp-looking films with a wide range of detail. 

Rapid R Type S is just one of many new products we're working on 
because new products are a key part of our major expansion program. 

A program prompted by the fact that Ilford products are showing the 
greatest growth in the industry. 


4 








with new ideas for you 
Types. 


And before we're through, we plan to have all the capacity, inventory, 
people and new products to not only get well ahead of demand but to 
convince you too that Ilford should be your first choice for X-ray products. 

Already, our new manufacturing plant in Brentwood is in operation. 
We've tripled our warehouse facilities in California. And we’re doubling 
and fully automating our central warehouse. In addition, all warehouse facil- 
ities are being computer-linked to give us full flexibility to get material 
where it’s needed before it’s needed. 

d And in terms of people, we're expanding too. More people in 
manufacturing, more people in R&D, more people in customer service, and 
most important to you, we're adding more technically skilled Ilford men 
and women all around the country to help you get the most from your 
equipment and our materials. 

If you don’t use Ilford yet, keep an eye on us. On our full line of films 
for general radiography. On our new family of cine films. On our intensifying 
screens and chemicals. On our quality control monitor system. And most 
importantly, on the thing that puts them all together for you— The Ilford 
Man, an X-ray professional who knows your department’s needs inside out. 

Keep an eye on us because one day soon The Ilford Man will come 
calling. And when he does, he'll have a lot of new and exciting things to 
show you. He always does. Which explains why Ilford products are showing 
the greatest growth in the industry. 

A Ilford Inc., a CIBA-GEIGY Company, West 70 Century Road, 

Paramus, New Jersey 07652. 


The% Ilford Manisonthe move. 
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Ntreaucnng 
single-dose bottle 


i (MEGLUMINE DIATRIZOATE 
66% AND SODIUM DIATRIZOATE 
10% INJECTION) 


= quantity sufficient for combined procedure—selective coronary 
arteriography with left ventriculography 
= extra convenience—a single bottle to open 
= Cap may be removed or spiked 
Also available: 20 cc. and 50 cc. single-dose vials for other procedures 
Renografin-76 is indicated for excretion urography, aortography, 
pediatric angiocardiography, peripheral arteriography, selective 
coronary arteriography, and selective coronary arteriography 

ombined with left ventriculography. 


SQUIBB HOSPITAL DIVISION For brief summary, see next page. ; 





ew 200cc. 
2-dose bottle 


NOGRAFIN®-76 


lumine Diatrizoate 66% and 
im Diatrizoate 10% Injection) 


afin-76 is supplied as a sterile, aqueous 
) providing 66% meglumine diatrizoate 
% sodium diatrizoate with 0.32% sodium 
as a buffer and 0.04% disodium edetate 
questering agent. The solution contains 
mately 37% (370 mg./cc.) bound iodine 
yroximately 4.48 mg. (0.19 mEq.) sodium 


ndications: In patients with a hypersen- 
to salts of diatrizoic acid. Urography 
dicated in patients with anuria. 

gs: A definite risk exists with the use of 
t agents in excretion urography in pa- 
vith multiple myeloma. There has been 
with progressive uremia, renal failure 
ath. This risk of the procedure in these 
; is not a contraindication; however, 
dehydration in preparation for study is 
ommended since it may predispose for 
tation of myeloma protein in renal 
. No therapy, including dialysis, has 
successful in reversing this effect. 
1a should be considered in persons over 
ire undertaking urographic procedures. 
ises of Known or suspected pheochro- 
ma, if the physician feels that the pos- 
anefits outweigh the considered risks, 
que materials should be administered 
‘treme caution; however, an absolute 
m of material should be injected, the 
iressure should be assessed throughout 
cedure, and measures for treating a 
nsive Crisis should be available. 

rast media may promote sickling in 
igous individuals when injected |.V. or 
terially. Although a history of sensitivity 
ye per se or to other contrast media is 
absolute contraindication, administra- 
diatrizoate requires extreme caution in 
ases. Renografin-76 should be used in 
nt patients only when the physician 
its use essential to the welfare of the 
since safe use during pregnancy has 
in established. Perform thyroid function 
rior to administration of Renografin-76 
odine-containing contrast agents may 
e test results. 

h the inherent risks against necessity 
forming angiocardiography in cyanotic 
and patients with chronic pulmonary 
\ema. In pediatric angiocardiography, a 
t-10 to 20 cc. may be particularly haz- 
in infants weighing less than 7 kg.; this 
yrobably significantly increased if these 
have preexisting right heart ‘‘strain,’’ 
part failure, and effectively decreased 
terated pulmonary vascular beds. Per- 
‘ography with extreme caution in per- 
ith severe concomitant hepatic and 
isease. Perform selective coronary ar- 
iphy only in selected patients and those 
m expected benefits outweigh the pro- 
risk. 

tions: Diagnostic procedures involving 
contrast agents should be performed 
he direction of personnel with prereq- 
‘aining and a thorough knowledge of the 
lar procedure. Appropriate facilities 
be available for coping with situations 
nay arise as a result of the procedure 
r emergency treatment of severe re- 
.to the contrast agent itself; competent 
yel and emergency facilities should be 
le for at least 30 to 60 minutes after 1.V. 
itration since delayed reactions have 
‘nown to occur. These severe life- 
1ing reactions suggest hypersensitivity 
‘ontrast agent. A personal or family his- 
asthma or allergy or a history of a pre- 


Curately than pretesting the likelihood of a re- 
action although not the type nor severity of the 
reaction in the individual. The value of any pre- 
test is questionable. The pretest most per- 
formed is the slow I.V. injection of 0.5 to 1.0 cc. 
of the preparation prior to injection of the full 
dose; however, the absence of a reaction to 
the test dose does not preclude the possibility 
of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, 
the necessity for continuing the examination 
should be re-evaluated. If deemed essential, 
examination should proceed with all possible 
caution. In rare instances, reaction to the test 
cose may be extremely severe; therefore, close 
observation and facilities for emergency treat- 
ment are indicated. 

Renal toxicity has been reported in a few 
patients with liver dysfunction who were given 
oral cholecystographic agents followed by 
urographic agents; therefore, if Known or sus- 
pected hepatic or biliary disorder exists, 
administration of Renografin-76 should be 
postponed following the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76. 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 

In excretion urography, adequate visualiza- 

tion may be difficult or impossible in uremic 
patients or others with severely impaired renal 
function (see Contraindications). In aortography 
repeated intra-aortic injections may be haz- 
ardous; this also applies to pediatric angio- 
cardiography particularly in infants weighing 
less than 7 kg. (see Warnings). In peripheral 
arteriography, hypotension or moderate de- 
creases in blood pressure seem to occur fre- 
quently with intra-arterial (brachial) injections; 
this is transient and usually requires no treat- 
ment. Monitor blood pressure during the im- 
mediate 10 minutes after injection. It is recom- 
mended that se/ective coronary arteriography 
not be performed for about 4 weeks after 
diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced 
personnel, ECG monitoring apparatus, and ade- 
quate facilities for immediate resuscitation and 
cardioversion. 
Adverse Reactions: Nausea, vomiting, flushing, 
or a generalized feeling of warmth are the re- 
actions seen most frequently with intravascular 
injection. Symptoms which may occur are 
chills, fever, sweating, headache, dizziness, 
pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial 
or conjunctival petechiae, urticaria, pruritus, 
rash, and other eruptions, edema, cramps, 
tremors, itching, sneezing, lacrimation, etc. 
Antihistaminic agents may be of benefit; rarely, 
such reactions may be severe enough to re- 
quire discontinuation of dosage. There have 
been a few reports of a burning or stinging sen- 
sation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected 
vein. Neutropenia or thrombophlebitis may 
occur. Severe reactions which may require 
emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction 
characterized by peripheral vasodilatation with 
hypotension and reflex tachycardia, dyspnea, 
agitation, confusion, and cyanosis progressing 
to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema 
to laryngeal or bronchial spasm or anaphylac- 
toid shock may occur. Temporary renal shut- 
down or other nephropathy may occur. 

Adverse reactions as a consequence of ex- 
cretion urography include cardiac arrest, ven- 
tricular fibrillation, anaphylaxis with severe 
asthmatic reaction, and flushing due to gen- 
eralized vasodilation. Risks of aortography pro- 
cedures include injury to aorta and neighbor- 
ing organs, pleural puncture, renal damage 
(including infarction and acute tubular necrosis 
with oliguria and anuria), accidental selective 


ease, retroperitoneal hemorrhage trom trans- 
lumbar approach, spinal cord injury and 
pathology associated with syndrome of trans- 
verse myelitis, generalized petechiae, and 
death following hypotension, arrhythmia, and 
anaphylactoid reactions. In pediatric angio- 
cardiography, arrhythmia and death have oc- 
curred. During peripheral arteriography, hemor- 
rhage from puncture site, thrombosis of the 
vessel, and brachial plexus palsy (following 
axillary artery injection) have occurred. During * 
selective coronary arteriography and selective 
coronary arteriography with left ventriculog- 
raphy, transient ECG changes (most patients); 
transient arrhythmias (infrequent); ventricular 
fibrillation (from manipulation of catheter or 
administration of medium); hypotension; chest 
pain; myocardial infarction; transient elevation 
of creatinine phosphokinase (occurred in about 
30% of patients tested); fatalities have been 
reported; hemorrhage, thrombosis, pseudo- 
aneurysms at puncture site, dislogment of 
arteriosclerotic plaques, dissection of coronary 
vessels, and transient sinus arrest have oc- 
curred due to the procedure. 

For full prescribing information, consult 
package insert. 
How Supplied: Available in 20 cc. and 50 cc. 
single-dose vials and in 200 cc. single-dose 
bottles. 
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BASIC FEATURES: 


3 exposures per second 
Biplane—simultaneous or 3 MODELS: 
alternate exposures 3 
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20 films capacity ominal, peripheral, thoracic 
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New diphosphonate 
bone scanning agent 


offers high target 
to non-target ratio, 
rapid blood clearance 


Your confidence in detecting bone lesions depends on the 
ability of the imaging agent you use to deliver consistently excel- 
lent scans. Three hours post injection, 40-50% of 99m Tc-labeled 
OSTEOSCAN has been taken up in the skeleton. Only 6% re- 
mains in the blood. The remainder is excreted in the urine. 
Together with the agent’s low soft tissue uptake, the high target 
to non-target ratio and rapid blood clearance result in clear 
delineation of skeletal lesions. 


OSTEOSCAN consistently provides high labeling efficiency 
(greater than 95% *). Because of its stable P-C-P bond, 
OSTEOSCAN resists in vitro hydrolysis and in vivo dissociation. 
This helps to minimize soft tissue uptake that can impair 
diagnoses. 


Result: Consistently excellent scans—and confidence that 
detectable bone lesions will be imaged. 


For product and ordering information, call Mr. Arnold P. Austin 
at (513) 977-8547 or write: Procter & Gamble, Professional 
Services Division, P.O. Box 171, Cincinnati, Ohio 45201. 


“Thin Layer Chromatography (Cellulose acetate/85% methanol) 





A. 15 mCi 99mTc-OSTEOSCAN 
Scanned 3.5 hr post injection 

Low-Energy, All-Purpose Collimator 

Speed: 32 cm/min, Length: 173 cm, Width: 60 cm 
Anterior: 834,518 counts/1070 sec (17.8 min) 
Comments: Metastatic meningioma 


B. 15 mCi 99m Tc-OSTEOSCAN 

Scanned 4 hr post injection 

High Sensitivity Collimator 

Speed: 32 cm/min, Length: 170 cm, Width: 60 cm 
Posterior: 961,752 counts/ 1054.3 sec (17.6 min) 
Comments: Cancer of breast. Polaroid image; 
posterior view taken with detector under table 


C. 15 mCi 99m Tc-OSTEOSCAN 

Scanned 4 hr post injection 

Low-Energy, All-Purpose Collimator 

Speed: 48 cm/min, Length: 175 cm, Width: 60 cm 
Anterior: 927,833 counts/737.4 sec (12.3 min) 
Comments: Patient being treated for a lymphoma 


(Above scans made with Searle Radiographics 
Pho/Gamma Scintiscan”™) 


PROCTER & GAMBLE 


OSTEOSCAN 
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SKELETAL IMAGING AGENT See following page for brief summary of package insert. 
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Brief summary of Package Insert. Before using, please consult 
the full Package Insert included in each kit 


DESCRIPTION 


Each vial of OSTEOSCAN contains 5.9 mg disodium etidronate 
and 0.16 mg stannous chloride as active ingredients. Upon addi- 
tion of ADDITIVE-FREE 99™Tc-pertechnetate, these ingredients 
combine with ??MTc to form a stable soluble complex. 


ACTIONS (CLINICAL PHARMACOLOGY) 


When injected intravenously, 99%Tc-labeled OSTEOSCAN has a 
specific affinity for areas of altered osteogenesis. Areas of bone 
which are undergoing neoplastic invasion often have an unusu- 
ally high turnover rate which may be imaged with 99™Tc-labeled 
OSTEOSCAN 


Three hours after intravenous injection of 1 ml 99™Tc-labeled 
OSTEOSCAN, an estimated 40-50% of the injected dose has 
been taken up by the skeleton. At this time approximately 50% 
has been excreted in the urine and 6% remains in the blood. A 
small amount is retained by the soft tissue. The level of 99™Tc- 
labeled OSTEOSCAN excreted in the feces is below the level 
detectable by routine laboratory techniques 


INDICATIONS. 


OSTEOSCAN is a skeletal imaging agent used to demonstrate 
areas of altered osteogenesis. 


CONTRAINDICATIONS 
None. 


WARNINGS 


This radiopharmaceutica!l should not be administered to patients 
who are pregnant or lactating unless the information to be 
gained outweighs the potential hazards 


Ideally, examinations using radiopharmaceuticals, especially 
those elective in nature, of a woman of childbearing capability 
should be performed during the first few (approximately 10) days 
following the onset of menses 


Radiopharmaceuticals should be used only by physicians who 
are qualified by specific training in the safe use and handling of 
radionuclides produced by nuclear reactor or particle accelerator 
and whose experience and training have been approved by the 
appropriate government agency authorized to license the use of 
radionuclides 


The 99MTc-generator should be tested routinely for molybdenum 
breakthrough and aluminum. If either is detected, the eluate 
should not be used 


PRECAUTIONS 


Both prior to and following 99MTc-labeled OSTEOSCAN admin- 
istration, patients should be encouraged to drink fluids. Patients 
should void as often as possible after the 99™Tc-labeled OSTEO- 
SCAN injection to minimize background interference from accu- 
mulation in the bladder and unnecessary exposure to radiation. 
As in the use of any other radioactive material, care should be 
taken to insure minimum radiation exposure to the patient, con- 
sistent with proper patient management, and to insure minimum 
radiation exposure to occupational workers 


ADVERSE REACTIONS 
None. 


DOSAGE AND ADMINISTRATION 


The recommended adult dose of 99MTc-labeled OSTEOSCAN is 
1 ml with a total activity range of 10-15 mCi. 99™Tc-labeled 
OSTEOSCAN should be given intravenously by slow injection 
over a period of 30 seconds within three (3) hours after its 
preparation. Optimum scanning time is 3-4 hours postinjection. 


The patient dose should be measured by a suitable radioactivity 
calibration system immediately prior to administration 
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BRONCHIAL CARCINOMA by Thomas W. 
Shields, Northwestern Univ., Chicago. Sections 
by Roy E. Ritts, Jr., Mayo Graduate School of 
Medicine, Rochester, Minnesota. In this mono- 
graph, the incidence and etiology of bronchial 
carcinoma are discussed, and the pathologic, 
roentgenographic and clinical features of these 
tumors are presented. The various groups of 
patients are defined and suggestions for their 
management are offered. The indications and 
contraindications of surgical resection, radiation 
therapy, chemotherapy and immunotherapy are 
outlined. The roles of each and combinations of 
two or more of these modalities are examined. 
Stress is placed on choosing the best type of 
management for the individual patient. ’74, 
about 172 pp., 48 il., 22 tables 


FUNDAMENTALS OF MANAGEMENT FOR 
THE PHYSICIAN. Edited by Frank Moya, Jack- 
son Memorial Hospital, Miami. (17 Contributors) 
As an edited version of the proceedings of a 
successful seminar on management for profes- 
sionals, this monograph should be of interest to 
all practicing physicians. Management principles 
are presented as they apply to individuals or large 
groups; fiscal management is discussed; medical 
economics are examined; and fiscal management 
and personnel recruitment are considered for 
teaching and private practice. ’74, 208 pp., 5 il., 
30 tables, $9.50 


BONE TUMORS: General Aspects and Data on 
3,987 Cases (2nd Ed., 3rd Ptg.) by David C. 
Dahlin, Mayo Clinic, Rochester, Minnesota. Writ- 
ten especially for pathologists, surgeons, radio- 
logists and students interested in a concise 
exposition of problems posed in the diagnosis of 
tumors and tumor-like processes affecting bone. 
Data relating to nearly 4,000 histologically veri- 
fied bone tumors are presented in detail. Twen- 
ty-six types of primary neoplasms of bone are 
considered — definition; incidence, sex and age 
distribution, and skeletal localization; symptoms 
and physical findings; roentgenologic features; 
gross and microscopic pathology; treatment; and 
prognosis. ’73, 296 pp. (8 1/2 x 11), 572 il, 5 
tables, $18.00 
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REVIEW OF ROENTGENOGRAPHIC BONE 
DEMINERALIZATION STUDIES OF 
THE GEMINI SPACE FLIGHTS* 


By GEORGE P. VOSE, M.S. 


DENTON, TEXAS 


T is a brief report compiled from 
some notes by the writer who partici- 
pated in bone density studies in 3 of the 
Gemini space flights, the results of which 
were published a number of years ago in 
this Journal.? 

The report involves computations which 
were not presented previously as well as 
some re-evaluations of old data in view of 
recent improvements in technology. It is 
felt that this information should be re- 
ported in order to clarify questions raised 
by some of the original data which reported 
unexplainably large losses in skeletal cal- 
cium during space flight. 


BACKGROUND 


In 1964 and 1965 an experiment designed 
to measure the effect of prolonged weight- 
lessness on the skeleton was conducted in 
which pre- and post-flight roentgenograms 
were made of the Gemini 4, 5, and 7 astro- 
nauts for evaluation of possible bone mass 
changes using the Texas Woman’s Univer- 
sity system of bone densitometry. Follow- 
ing these investigations it was reported 


that surprisingly large mineral losses from 
the os calcis occurred in the Gemini 4 and § 
astronauts, while only moderate mineral 
changes occurred during the Gemini 7 orbi- 
tal mission which were explainable on the 
basis of current knowledge of calcium 
mobility.!? 

Although the 14 day Gemini 7 flight was 
the longest duration in time undertaken in 
the Gemini series, the reported mineral 
changes were considerably less than those 
reported following the 4 day Gemini 4 
fight and the 8 day Gemini 5 flight. In the 
Gemini 4 flight, density losses in the os calcis 
(in terms of aluminum wedge mass equiva- 
lency) were reported to be 7.8 per cent for 
the command pilot and 10.3 per cent for the 
pilot, and the reported losses in the Gemini 
§ astronauts were 1$.1 per cent for the com- 
mand pilot and 8.9 per cent for the pilot. 
These losses are markedly more pronounced 
than the minimal 2.9 and 2.8 per cent losses 
in the astronauts of the 14 day Gemini 7 
flight. In fact, the reported x-ray density 
changes in the earlier Gemini 4 and 5 
flights, if wholly attributed to losses of 


* From the Bone Metabolism Laboratory, Texas Woman’s University, Denton, Texas. 
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bone mineral during the relatively short 
periods of time, are of such magnitude that 
they cannot be explained on the basis of 
current knowledge of bone physiology. 


THEORETICAL 


It should be noted that the per cent 
change in “x-ray aluminum equivalency” 
does not imply an equal change in bone 
mineral mass. We have determined that a 
decrease of 4 per cent in x-ray aluminum 
equivalency from the normal adult os calcis 
corresponds to a decrease of only 1 per cent 
of actual bone mineral.* Therefore, a loss of 
15 per cent in x-ray aluminum equivalency 
in an 8 day period, such as that observed 
in the command pilot on Gemini 5, would 
indicate an actual mineral loss of 3.8 per 
cent. In the average adult male os calcis 
(containing 3,300 mg. of calcium) this 
would correspond to a loss of approximately 
48 mg. of elemental calcium or a loss of 
about 6 mg. daily from that bone (bone 
mineral is approximately 38 per cent cal- 
cium). Extrapolating this to the skeleton as 
a whole (assuming that bone turnover rate 
is equal in all parts of the skeleton, and that 
the os calcis contains 1/s5ooth of the total 
skeletal calcium), the massive daily loss of 
3,000 mg. of calcium would be required. 

Trabecular bone characteristically has a 
higher turnover rate than dense cortical 
bone which accounts for possibly 80 per 
cent of the skeletal mass. Considering only 
the 20 per cent of the skeleton which is 
composed of trabecular bone, a loss of 600 
mg. of calcium a day would still be required 
to result in a bone mass loss of 15 per cent. 
It is improbable that such a severe negative 
calcium balance occurred during any space 
flight to date. 

On the other hand, the losses on the order 
of —2.9 per cent by the Gemini 7 astro- 
nauts in 14 days represent losses of only 
0.6 mg. of calcium a day from the os calcis 
which, on the basis of total skeletal trabecu- 
lar bone, would represent a daily calcium 
loss of 65 mg. which may not be excessive 
under such unique environmental condi- 
tions. However, because the figures men- 
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tioned on the 2 earlier flights (Gemini 4 and 
5) appear to be abnormally high, a search 
has been made for any causative factors 
which might be erroneously interpreted as 
bone mass losses of the reported magni- 
tude. 


EXPERIMENTAL 


Of the 3 Gemini flights incorporating 
bone density experiments (Gemini 4, 5, and 
7), the writer made roentgenograms im- 
mediately after astronaut recovery on the 
latter 2 flights. Different x-ray units were 
used prior to launch, on the recovery ship, 
and on follow-up tests. In all instances the 
KV. output was adjusted to produce a 
tabletop beam quality equal to that of the 
x-ray unit used at the L.B.J. Space Center 
in Houston—166 mr with 2 mm. added 
aluminum filtration. 

Regardless of such careful attempts to 
assure a constant quality of x-radiation at 
all 3 examining sites, the only absolute 
method for assuring consistent reproduci- 
bility of bone density at each site is the 
precision of comparison of the living bone 
with a standard bone phantom made at the 
same time on all x-ray units. Accordingly, 
this procedure of control was adopted on 
the Gemini 5 and 7 roentgenograms. 

The bone simulating phantom prepared 
by the writer for this test was a paraffin- 
embedded human os calcis sculptured to 
the dimensions of a foot. It is obvious that 
with sufficient measuring precision the 
roentgenographic density readings of this 
bone-simulating phantom would be the 
same at all 3 sites. However, densitometric 
evaluation of the phantom made following 
the first published reports of Gemini 5*? in- 
dicated that the os calcis value obtained 
with the x-ray unit aboard the aircraft 
carrier U.S.S. Lake Champlain was 7 per 
cent lower than that obtained at the 
Kennedy Space Center. In addition, it was 
then determined that the calibration wedge 
used on the ship yielded a value 4 per cent 
lower than that of the auxiliary wedge used 
at the Kennedy Space Center prior to 
launch. 
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It is concluded from these determinations 
that, of the 7 per cent total error in x-ray 
measurements made aboard the aircraft 
carrier, 4 per cent was attributable to varia- 
tions in intrinsic wedge densities or com- 
position, and 3 per cent was due to un- 
known but consistent causes—perhaps dis- 
similar wave forms between the 2 x-ray 
units. 

Knowing that such a 7 per cent error oc- 
curred, it became evident that the post- 
flight values obtained on the aircraft carrier 
in Gemini § were also 7 per cent too low. 
After correcting for this 7 per cent error the 
—I§ per cent aluminum equivalency loss 
originally reported in the os calcis of the 
command pilot is reduced to —g.2 per cent, 
and the —8.2 per cent loss observed in the 
pilot is reduced to only —2.5 per cent. It is 
probable that the loss of — 2.5 per cent in 
aluminum equivalency in the pilot is not a 
significant change because the over-all 
technique error is of approximately the 
same magnitude. The 9.2 per cent loss in 
the command pilot might be significant 
since it is well outside the experimental 
error of the technique; yet, it would corre- 
spond with a total daily calcium loss of 350 
milligrams which is not physiologically im- 
possible. 

Although the calibration bone phantom 
was not roentgenographed concurrently 
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with body roentgenograms on the Gemini 4 
flight, tests made of the appropriate wedges 
on the same x-ray unit at a later date re- 
véaled™that the same magnitude of error 
occurred on the unit aboard the U.S.S. 
Wasp as on the U.S.S. Lake Champlain. 
When the same 7 per cent correction factor 
is applied to the Gemini 4 data, the reported 
density losses in the os calcis of 7.8 and 10.3 
per cent were reduced to 2.9 and 3.8 per 
cent in the command pilot and pilot, re- 
spectively. 

Only on Gemini 7 was the same x-ray 
calibration wedge used throughout the 
study, and this was flown from the Kennedy 
Space Center to the aircraft carrier U.S.S. 
Wasp while the spacecraft was in orbit, and 
was also used in the initial and follow-up 
tests made at the L.B.J. Space Center in 
Houston. As mentioned previously, the 
changes in x-ray aluminum equivalency 
during this flight were on the order of only 
2.5 per cent which strongly implies that 
much of the previously reported more 
marked losses in Gemini 4 and Gemini 5 
are attributable to the use of different 
wedges pre- and post-flight. 

Table 1 shows the values reported in 1967 
representing per cent change in x-ray 
aluminum equivalency and the approxi- 
mate corresponding calcium loss and the 
revised values. 


TABLE I 


PER CENT CHANGES IN X-RAY ALUMINUM EQUIVALENCY OF THE OS CALCIS FOR THE COMMAND PILOT 
AND PILOT AS ORIGINALLY REPORTED VS. THE CORRECTED VALUES* 








Originally Reported Values (1967) 








Corrected Values 





Command pilot Pilot Command pilot Pilot 
Gemini 4 —7.8% —10.3% —2.9% — 3.8% 
(4 days) (— 540) (— 800) (— 230) (— 300) 

ida AE PaE A A A gsr San Mactan in gs ag if E 

Gemini 5 —16.1% —8.9% —9.2% =2.5% 
(8 days) (— 600) (— 350) (—350) (— 100) 
Gemini 7 —2.9% —2.8% — — 
(14 days) (—65) (—63) 





* Values shown in parentheses are the approximate daily calcium losses in milligrams which would be necessary to correspond with 


the observed aluminum equivalency change. 
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SUMMARY 


Several factors may have been conducive 
to misinterpretation of bone mineral changes 
in some of the Gemini astronauts which 
were reported previously by this laboratory. 
Evaluations of roentgenograms of a stan- 
dard bone phantom made at the same times 
and on the same x-ray units indicate that 
the reported mass losses among the Gemin1 
4 and § astronauts were 7 per cent too high. 
This error is attributed to a 4 per cent in- 
herent absorption difference between the 2 
calibration wedges used prior to launch and 
after recovery, and 3 per cent of the error 
is attributable to variations in x-ray beam 
qualities among the 3 x-ray units used in 
the experiment. 

The corrected density losses during the 
Gemini 4 flight are 2.9 and 3.8 per cent for 
the command pilot and pilot, respectively, 
instead of the 7.8 and 10.3 per cent values 
originally reported. Similarly, the corrected 
density losses during Gemini § were 9.2 
and 2.5 per cent instead of the originally 
reported losses of 15.1 and 8.9 per cent for 
the command pilot and pilot, respectively. 

Computed calcium losses necessary to 
yield the wedge equivalency changes origi- 
nally reported in Gemini 4 and Gemini 5 
would have had to be considerably greater 
than 600 mg./day, while in the Gemini 7 
flight in which x-ray exposure conditions 
were more accurately controlled, a mean 
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daily loss of skeletal calcium of 65 mg. 
would be required which is explainable un- 
der current knowledge of calcium mobility. 

The modified data indicate that the ob- 
served changes in bone density pre- and 
post-flight were so close to the over-all 
experimental error that it is questionable 
whether any changes occurred at all. How- 
ever, skeletal calcium losses which would 
concur with x-ray density changes of the 
observed magnitudes (63 to 350 mg. of cal- 
cium per day) would not be physiologically 
impossible. 


Bone Metabolism Laboratory 
The Texas Woman’s University 
Box 23546 

TWYV Station 

Denton, Texas 76204 
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CLEIDOCRANIAL DYSOSTOSIS* 
A REVIEW OF 40 NEW CASES 


By J. LUTHER JARVIS, M.D., and THEODORE E. KEATS, M.D. 


GASTONIA, NORTH CAROLINA AND CHARLOTTESVILLE, VIRGINIA 


Q RELETAL abnormalities reported pre- 

viously in cleidocranial dysostosis in- 
volve virtually the entire osseous svstem. 
These observations, however, have been 
derived, for the most part, from small series 
of cases, due to the relative rarity of the 
condition. The material presented here is 
an assessment of 40 affected individuals 
from 8 unrelated family groups living in the 
Piedmont section of North and South Caro- 
lina, thus permitting an in-depth evalua- 
tion of the disease. 

The purpose of this paper is: to record 
the pedigree of a large family, serving as a 
microcosm of cleidocranial dysostosis; to 
evaluate the known skeletal aberrations; 
and to present new features of the disorder. 
These include: skull changes considered 
specific for the condition; evidence of right 
clavicular selectivity; high incidence of 
spondylolysis of the lumbar vertebrae; 
characteristic lateral notching of the capital 
femoral epiphysis; and the danger of 
cephalopelvic disproportion, necessitating 
cesarean section. 


MATERIAL 


Forty white persons—18 males and 22 
females, ranging in age from 14 months to 
83 years— had roentgenographic examina- 
tions. In 1 family group, 22 members from 
3 successive generations were examined; 
another kinship had 8 members from 5 of 6 
generations known to have the syndrome: 
and 4 families had 2 members each—a par- 
ent and 1 child. Two boys had roentgen 
examinations but incomplete genealogic 
evaluation. 

Twenty-seven patients had complete 
roentgenographic examinations of the fol- 
lowing structures: skull, chest, thoracic 


spine, lumbar spine, pelvis, hands and 
knees. An additional 13 patients had some 
of these studies. All 40 individuals had 
roentgenograms of the clavicles taken. 


GENETICS 


The genealogy of the family groups in 
this study emphasizes the hereditary trans- 
mission of the syndrome by revealing 3 un- 
usual kinships: (1) the passage of the dis- 
ease through 6 successive generations of 
a kindred, apparently representing the 
longest familial linkage so far recorded; 
(2) the spontaneous mutational appearance 
of the disorder in a member of another 
family, present in her—but not in her 16 
siblings—and transmitted to her daughter, 
suggesting that the mother represents the 
first phenotypic expression in this family of 
the dominant mutation causing cleido- 
cranial dysostosis; and (3) the occurrence 
of mendelian dominance of high penetrance 
in 42 affected individuals from a 218 mem- 
ber kinship. 

The pedigree of this large family is 
shown in Figure 1. The woman in the first 
generation died during the birth of her only 
child, and her every known descendant has 
been traced. At least 42 persons have 
cleidocranial dysostosis; almost surely other 
members will be recognized later, particu- 
larly :n the sixth generation. Of these 42 
affected individuals, 21 are males and 21 
are females with 1 of the parents and 
roughly one-half of the brothers, sisters and 
children showing the trait. The disorder 
has passed equally from the mother or 
father to son and/or daughter, thereby ful- 
filling the requirements for mendelian 
dominance. 


* From the Department of Radiology, Gaston Memorial Hospital, Gastonia, North Carolina. 
t Professor and Chairman, Department of Radiology, University of Virginia, School of Medicine, Charlottesville, Virginia. 
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CLEIDOCRANIAL DYSOSTOSIS 


O MALE O FEMALE 


A SEX UNKNOWN 


DIED DURING PARTURITION 
OF ONLY CHILD 





E ,@ AFFECTED 


FıG. 1. Genealogy. The transmission demonstrates an autosomal dominant mode of 
inheritance in 42 affected individuals from a 218 member kinship. 


ROENTGEN FINDINGS 
SKULL 


Familiar components of cleidocranial 
dysostosis in the skull (Table 1) include 
brachycephaly with wide interparietal di- 
ameter, hypertelorism, open metopic fonta- 
nelle and suture (Fig. 2, 4 and B), numer- 
ous wormian bones (Fig. 3, 4 and B) and 
delayed suture closure. In addition, the 
marked similarity of roentgen findings sug- 
gests a characteristic configuration in 
adults involving segmental calvarial thick- 
ening in the supra-orbital portion of the 
frontal bone, in the squama of the temporal 
bones and in the occipital bone above the 
inion, producing overlying eminences. Dys- 
plastic changes occur in the basi-occiput as 
well, evidenced in part by consistent de- 
formity of the foramen magnum. 

The changes in the frontal bone consist 
of sclerosis of the diploic space with 
thickening of both tables of the calvarium. 
Marked sclerosis and thickening of the 
squamosal portion of the temporal bones, 


normally the thinnest part of the lateral 
wall of the cranial vault, produce a bony 
ledge at the squamoparietal suture, this 
shelf measuring nearly 1 cm. at times 
(Fig. 4, 4-C). Also, the squama changes 
from its vertical orientation into somewhat 
of an oblique position. 

Calvarial thickening also involves the 
squamosal portion of the occipital bone 
above the level of the external occipital 
protuberance, which is replaced by a large 
Hat exostosis, the superior margin of which 
merges with the straightened planum oc- 
cipitale. The inferior margin ends as a ledge 
which juts beyond the margin of the 
flattened basi-occiput for almost 1 cm., 
giving a “kyphotic base’ or a squared ap- 
pearance to the occiput (Fig. 5). 

Dental dysplasia occurred in almost all 
patients in this study (Table 1), manifested 
mainly by delayed eruption or failure of 
eruption of permanent dentition and by 
supernumerary teeth. Actually most of the 
permanent teeth in cleidocranial dysostosis 
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TABLE Í 


SKULL CHANGES IN CLEIDOCRANIAL DYSOSTOSIS 


eee 





























ef. Roentgen Yr. ‘es Ye i 
R Skull 8 Y Total Comment 
No. 0 Studies 2-11 12-25 26- 

g Unossified metopic fontanelle 33 4 I 6 11 3 children under 3 years 

not roentgenographed 

9 Unossified sutures 

Metopic 33 3 5 5 
Sagittal 3 
Other I g 22 

g Wormian bones KE 5 7 14 26 Extremely marked in 7 

9 Hypoplastic sinuses 33 2 7 14 23 
15 Foramen magnum deformity 22 3 8 II 22 

ccc i A a em 

9 Nasal bone calcification 32 

Unossified I I 2 
Less than 10 mm. 3 4 8 15 
10-20 mm. I 4 8 13 
Over 20 mm. 2 2 

9 Interorbital distance 31 Hypertelorism in 27 

20 Less than 30 mm. I 2 3 6 =32 mm. average 
30 mm. and over 3 6 16 25 
(Norm = 26 mm. +2 mm.) 

9 Dentition 40 Late or non-eruption of 
12 Embedded teeth 2 10 17 29 permanent teeth; super- 
14 Abnormal eruption by history 2 3 §  numerary teeth, partic- 

Primary dentition 4 4 ularly of the upper cen- 
Normal I I tral incisors 
Unknown I I 





9 Calvarial thickening: See Discussion 
23 





patients fail to erupt or do so one ata time 40 affected persons (Table 11). Usually the 
throughout adulthood, seemingly stimu- dysplasias are obvious, but flaring of the 
lated by the wearing of dentures. An normally tubular medial third—an under- 
edentulous woman in this series cut a tooth _ funnelization type of modeling defect recog- 
under her plate at the age of 78 years, nized now in the clavicle for the first time 
further emphasizing that permanent teeth in cleidocranial dysostosis—and absence of 
may erupt at any time. Fracture of the jaw the sternal end may be subtle in manifesta- 
occurred in 1 woman during dental extrac- tion. Invariably the medial fragment is 
tion, indicating that oral surgery for re- larger where 2 separate fragments are pres- 
moval of supernumerary teeth usually is ent, confirming previous observations.® 
difficult. Marked pseudarthrosis may occur (3 cases 
in this study), forming a false joint between 
the enlarged ends of the clavicles slightly 
The clavicles showed abnormalities in all lateral to the midpoint (Fig. 6). The sternal 
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Fic. 2. (4 and B) Open metopic fontanelle in a 75 year old woman. Note the sclerosis of the temporal squama, 
unossified sutures, squaring of the occipital bone and several unerupted teeth. 


fragment is anterior and superior to the 
acromial fragment at the pseudarthrosis. 


SPINE 


Spinal abnormalities occur in most pa- 
tients with cleidocranial dysostosis (Table 
111). Faulty development of the centers for 
the embryonic vertebral bodies and verte- 


bral arches? accounts for the commonly ob- 
served neural arch defects, for hemiverte- 
brae, for defects in the pars interarticularis 
and for posterior wedging of the thoracic 
segments (Fig. 74). Spondylolysis (Fig. 8, 
A and B) and spondylolisthesis are now 
added to the wide variety of clinical and 
roentgen manifestations of this bizarre dis- 
order. 


o 





Fic. 3. (4 and B) Numerous wormian bones in a 59 year old man. 
Note the thickening of the frontal bone. 
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THORAX 


The cone- shaped thorax (Fig. 7B), evi- 
dent in all 40 patients, appears to be inci- 
dent to hypoplasia or to delayed develop- 


ment of a segment of the posterior part of 


the vertebral body, the posterior wedging 
remaining in many adults as residual de- 
formity. The separate centers for costal 
process development are apparently unin- 
volved, since no intrinsic rib abnormality 
has been observed thus far. Present at 
birth, the conical thorax remains through- 
out life as a distinguishing, but not diag- 
nostic, mark of cleidocranial dysostosis.!* 


Fic. 4. 
squama in a 66 year old woman. Note the bony 
disa igament at the squamoparietal sutures. 
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(4-C) Sclerosis and thickening of temporal 


PELVIS 


Pelvic involvement invariably is present 
in patients with the disorder (Table 1v), the 
appellation pelvico-cleido-cranial dysplasia 
being used by some physicians to associate 
the pelvic abnormalities with the clavicular 
and cranial manifestations of the disease. 
Ossification of the pubic bone is delayed 
considered to be a specific roentgenologic 
entity—until the age of around 25 years, 
then leaving residual sclerosis and distor- 
tion in most adults. Hypoplasia of the iliac 
wings results in a loss of normal ilial flaring, 
producing at times an almost vertical 
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lateral margin. Widening of the sacroiliac 
Joints gives a “see through” appearance in 
some patients, presumably incident to the 
unusual pelvic architecture (Fig. 84). 

Five of the 14 parous women (from 4 
kinships) had cesarean sections (Fig. 8, 4 
and B), performed by 5 different obstetri- 
clans in § different hospitals; in each in- 
stance the fetus also had cleidocranial 
dysostosis. Abnormal labor occurred in sev- 
eral of the other 9 parturients with the dis- 
order, vaginal delivery eventually taking 
place (babies were normal in 3 and affected 
in 6). A prenatal diagnosis based on the 
cranial defect has been reported: a similar 
fetal abnormality is noted in retrospect in 
2 of our patients (Fig. 8, 4 and B). 


HIPS 


Distinctive lateral notching of the proxi- 
mal femoral ossification center occurred in 
3 children near the age of 7 years (Fig. 9, 
A and B). The transverse diameter of the 
femoral neck measured over 4 cm. in about 
one-half of the affected adults (Table IV) 
contrasted to a 3.5 cm. average for normal 
individuals— presumptive evidence of wid- 
ening of the femoral neck in the disease. 
Broadening of the femoral head generally 
accompanied the neck changes. 


HANDS 


Striking alterations of cleidocranial dys- 





FIG. 5. Segmental calvarial thickening of the occipital 
bone in a 13 year old boy. Note the loss of occipital 
curvature, flattening of basi-occiput and super- 
numerary teeth. 





Fic. 6. Right clavicular dysplasia in a 12 year old 
boy. Note the pseudoarthrosis and the unsuccessful 
clavicular pinning. 


ostosis occur in the hands (Table v). The 
terminal tufts of the phalanges show char- 
acteristic pointing, to a degree, resulting 
from failure of development of the lateral 
cancellous portion (Fig. 10); this contrasts 
to the overgrowth that occurs in this area 
in acromegaly.!! These hypoplastic changes 
are particularly evident in the thumbs 
where shortening and broadening are pres- 
ent clinically. Clinodactyly and brachy- 
mesophalangia may occur as isolated find- 
Ings or present in syndromes other than 
cleidocranial dysostosis.!9:? 

An accessory epiphysis at the base of the 
second metacarpal is common in the dis- 
order, occurring occasionally in normal in- 


TABLE II 


CLAVICULAR ABNORMALITIES IN 
CLEIDOCRANIAL DYSOSTOSIS 








Bilateral 





Two fragments 15 
Single medial fragment present 
Single lateral fragment present I 
Two right fragments and absent medial 

end of each clavicle I 
Two right fragments and single medial 

left fragment I 


Right clavicle only 
Two fragments 9 
Absent medial end 4 
Failure of tubulation of medial end 3 
Two fragments with absent medial end I 


Left clavicle only 
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Tase IH 


SPINE CHANGES 











TA 



































Ref. ; Roentgen Ti Fk. -ay 
; Spine E Total Comments 
No. Studies 2-11 12-25 26- 
s Posterior thoracic wedging 24 I Fi 9 17 
5 Spina bifida—cervico-thoracic 40 7 8 12 27 
o Spondylolysis—lumbar 29 2 5 7 Twoshow spondylolisthesis. 
All 7 have posterior thoracic 
wedging and thoracic spina 
bifida 
15 ‘Bone in bone” vertebrae 29 3 3 One of the 3 cases had nor- 


mal vertebra at age 23 





fants and frequently in hypothyroid chil- 
dren. Individuals in all age groups normally 
show phalangeal preponderance, the total 
length of the phalanges of the second 
finger measuring from § to 15 mm. more 
than the second metacarpal. In contrast, 
elongation of the second metacarpal fre- 
quently follows bony union of the extra 
epiphysis to the diaphysis (Fig. 10), the 


<= 


Fic. 7. (4) Posterior wedging of the thoracic vertebral bodies in a 33 year old man. 


metacarpal-phalangeal ratio then approach- 
ing unity. 


DISCUSSION 


The etiology of cleidocranial dysostosis, 
a deep-rooted anomaly of skeletal develop- 
ment, is unknown. Presumably the cause of 
the defect, apparently carried in the genes 
of the affected individual, results in an 





(B) Cone-shaped thorax and absence of lateral end of each clavicle. 
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Fic. 8. (4 and B) Cephalopelvic disproportion requiring cesarean section in a 19 year old girl (great grand- 
daughter of woman shown in Figure 2). The affected fetus shows a large defect at the metopic fontanelle. 
Note the unossified symphysis pubis, hypoplasia of iliac wings, widening of the sacroiliac joints and spondy- 
lolysis of the fourth lumbar vertebra. 


TABLE IV 


PELVIS AND HIP OBSERVATIONS 

















Roentgen Yr. Yr. Ir. 





















































Ref. : , a 
P ; : 
No. elvis and Hips Studies drt Irai 46- Total Comment 
6 Unossified symphysis pubis 29 5 7 O 12 Progressive calcification on 
follow-up studies on 3 pa- 
tients 
9 Dysplastic symphysis 29 O 3 9 12 
(Sclerosis, incomplete fusion) 
24 Hypoplasia of iliac wing 29 3 9 5 17 
14 Wide sacroiliac joints 29 3 5 9 17 
o Broad femoral necks 
Under 3 cm. I O O I 
3.0-3.9 cm. 2 4 4 10 
4.0-4.7 cm. O 4 10 14 
o Notching of proximal femoral 29 3 O O 3 


ossification center 

















7 Cesarean sections: 
Of 22 females: 
4 are children 
3 are childless 
I is unmarried 
14 are parous—s of these had cesarean sections (affected fetus in each case) 
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Fic. 9. (4) Lateral notching of capital femoral epiphysis m a7 year old girl (with osteomyelitis of the right 
sacroiliac joint). (B) Partial ossification of the defect 22 months later. Note the unossified pubic bones and 
hypoplasia of the iliac wings. 


early developmental aberration of the 
mesenchyma, beginning in the earliest 
weeks of embryonic life and producing re- 
tarded ossification of the membranous and 
cartilaginous precursors of bone. The clavic- 
ular manifestations of the syndrome have 
been known since 1765.° Following the ad- 
vent of roentgen examinations in 1896, a 
wide variety of bone abnormalities have 
been recognized, many showing specific 
roentgenologic patterns at various phases 
of the disorder in different age groups. 


Cleidocranial dysostosis is a hereditary 
disorder in which considerable disagree- 
ment exists concerning the mode of inheri- 
tance. Although most authorities consider 
the transmission pattern to represent the 
action of a mendelian dominant gene,’:!°"" 
same consider it a recessive gene,” and 
others regard it as half dominant and half 
recessive in nature.?° These differences in 
opinion spring from the lack of extensive 
pedigrees in this disease. The genealogic 
evaluation of the kinships in this study sup- 


TABLE ¥ 


HAND CHANGES 


























Ts: 












































Ref. Roentgen Yr. Yr. - ; 
Hands 8 otal Comment 
No. Studies 2-11 12-25 26- 
11 Pointing of terminal tufts 24 3 8 II 22 Aplasia of terminal tuft 
of thumbs in 3 
19 Brachymesophalangia 2nd and 24 I 2 2 5 
sth fingers 
22 Clinodactyly (ulnar) sth finger 24 3 5 II 19 
11 Accessory epiphyses 24 
2nd metacarpal base I 4 7 12 
2nd and sth metacarpals 2 I O 3 
23 Long 2nd metacarpal 24 2 5 9 16 


(metacarpal length = phalangeal length) 
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Fic. 10. Pointing of terminal phalangeal tufts in a 31 
year old woman. Hypoplastic changes are most 
evident in the thumbs. Note the long second 
metacarpal and clinodactyly of the fifth fingers. 


ports genetic dominance in both familial 
and spontaneous cases. 

Striking similarity of the roentgen ab- 
normalities observed in the skulls of our 
adult patients to the changes noted in a 
neanderthaloid skull? and in a necropsied 
case of cleidocranial dysostosis® suggests 
that the features in the temporal and Occip- 
ital bones constitute a specific roentgeno- 
logic entity, consisting of: (1) a bony shelf 
at the squamoparietal suture, incident to 
the osteosclerosis and thickening of the 
temporal squama; and (2) squaring of the 
occipital bone, to a certain degree, resulting 
from both segmental calvarial thickening 
with ensuing loss of normal posterior curva- 
ture and from flattening of the basi-occi- 
put. Basilar invagination apparently does 
not follow the flattening of the base, as it 
was not observed in our study. 

Of particular interest is that in both 
cleidocranial dysostosis and osteogenesis 
imperfecta tarda, resulting from general- 
ized deficiency of both membranous and 
endochondral bone, calvarial thickening 
may develop in the adult. The occipital 
contours show some similarities in these 2 
conditions. 416-20 

Marked dissimilarity of expression of 
cleidocranial dysostosis occurs in the clav- 
icles, involving both the site and appear- 
ance of the dysplasias. Bilateral abnormali- 
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ties frequently alternate with right-sided 
involvement in successive generations. The 
dysplasias include various combinations of 
absence, lack of fusion, or incomplete 
modeling of any of the 3 ossification centers 
in each clavicle or in the right one alone. 

Right clavicular selectivity is unex- 
plained in 17 of the 40 patients in this 
study and in 58 of 65 cases (6 were bi- 
lateral; 1 was left-sided in association with 
dextrocardia) of congenital pseudarthrosis 
of the clavicle reported in the orthopedic 
literature.!:5!321 Naturally the embryonic 
development of the clavicles is identical, 
occurring simultaneously;? thus an aber- 
rant systemic gene would be expected to 
attect each clavicle. 

The relationship of cleidocranial dysos- 
tosis and congenital pseudarthrosis of the 
clavicle needs further clarification. Eight of 
the patients reported by Gibson and 
Carroll as congenital pseudarthrosis of 
the clavicle had hereditary transmission 
through 3 generations, were short of sta- 
ture, and had irregular dentition, presump- 
tive evidence of cleidocranial dysostosis. In 
addition, some of the reported cases of 
pseudarthrosis of the clavicle show merely 
unfused segments without formation of a 
false joint. 

Posterior wedging of the thoracic verte- 
bral bodies, and of the lumbar segments to 
a lesser degree, appears not to have been 
recognized as yet in other conditions: thus 
it is considered to be a specific roentgeno- 
logic entity. The frequent occurrence of 
spondylolysis of the lumbar vertebrae, 
present in 7 of 29 asymptomatic patients— 
an incidence of 24 per cent contrasted to 5 
per cent in the general population—implies 
a congenital origin of the defects. Some 
puzzling aspects of this syndrome as it is 
manifested in the spine and related bone 
structures include the propensity of spina 
bifida defects to occur in the cervicotho- 
racic spine, the invariable conical thorax 
and the usual short stature of most indi- 
viduals with the disorder. 

Cephalopelvic disproportion necessitated 
cesarean sections in § of 14 parous women 
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in this study. This gives a primary cesarean 
section rate of 36 per cent compared to a 
3.5 per cent average for our area, and 
strongly emphasizes the danger of abnor- 
mal labor in cleidocranial dysostosis—a 
point not emphasized previously in this 
disease. Actually, such a high incidence of 
cesarean sections is expected in view of the 
unusual fetal passage and the frequently 
distorted maternal pelvis. The fetus—aft- 
fected also with the disease in the § cases 
requiring operative delivery—contributes 
to the dystocia through its large head and 
wide parietal diameter. The dysplasias in 
the ilial and pubic bones often narrow the 
maternal pelvic diameters and alter the 
birth canal, these changes becoming critical 
in these small women. 

High penetrance of cleidocranial dysos- 
tosis is strangely apparent in the 14 women 
delivering viable babies, the disorder pass- 
ing in II instances to the offspring. The 
affected ratio of 78 per cent thus is higher 
than the so per cent incidence expected in 
mendelian dominance; yet the series obvi- 
ously is too small for adequate statistical 
evaluation. 

Lateral notching of the capital femoral 
epiphysis suggests a specific pattern not 
recognized before in the disorder. This un- 
usual ossification center produces broaden- 
ing of the femoral head and widening of the 
femoral neck in some of the older patients. 

An interesting observation made during 
our investigation is the remarkable physical 
likeness exhibited by many persons with 
cleidocranial dysostosis. Characteristic fa- 
cies (large head, small face, prominent fur- 
rowed brow, widely-spaced sunken eyes), 
sloping thorax, abnormal shoulder mobil- 
ity, prominent knuckles, short thumbs, 
tapered fingers, rounded nails and usually 
curvature of the fifth finger—all contribute 
a degree of sameness to affected individuals, 
imparting kinship by family and by disease. 

Cleidocranial dysostosis is an interesting 
disorder, challenging students of bone dys- 
plasias to recognize clearly and to classify 
properly the various patterns produced by 
the disease process. Naturally the emphasis 
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here is in locating the skeletal abnormali- 
ties—establishing where the bone aberra- 
tions have become visible on roentgen 
examinations. Later such information may 
be of value to cytogeneticists in determin- 
ing how, when, and why the chromosomal 
complement in this syndrome departs from 
the normal, thereby producing a change in 
the genetic code and eventually affecting 
intrauterine and postnatal development. 


SUMMARY 


1. Forty new cases of cleidocranial dysos- 
tosis are presented in this genetic and roent- 
genologic evaluation. 

2. Abnormalities observed previously in 
the disease are assessed including the fol- 
lowing hallmark patterns: unossified fon- 
tanelles; posterior wedging of the thoracic 
vertebrae: delayed ossification of the pubic 
bones; and pointing of the terminal phalan- 
geal tufts. 

3. New aspects of the disorder recognized 
in this study include: distinctive segmental 
calvarial thickening in the temporal and 
occipital bones; right clavicular selectivity; 
high incidence of spondylolysis of the lum- 
bar vertebrae; and characteristic lateral 
notching of the capital femoral epiphysis. 

4. Cephalopelvic disproportion is empha- 
sized as a potential cause of severe dystocia, 
necessitating cesarean sections in § of 14 
parous women with the disorder. 


J. Luther Jarvis, M.D. 
Department of Radiology 
Gaston Memorial Hospital 
Gastonia, North Carolina 28052 
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CONDENSING OSTEITIS OF THE CLAVICLE: 
A NEW ENTITY* 


By ANNE C. BROWER, M.D., DONALD E. SWEET. M.D., and THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


ONDENSING osteitis of the clavicle is 
a term we have applied to a previously 
undescribed entity with characteristic clin- 
ical, roentgenographic, and histologic find- 
ings. The disease is probably related to 
mechanical stress. 
This report will describe our experience 
with 2 patients who presented with this 
Jesion. 


REPORT OF CASES 


Case 1. A 26 year old woman, employed as an 
x-ray technician, was found to have sclerosis 
of the medial end of the left clavicle on routine 
chest roentgenograms (Fig. 1). Review of previ- 
ous chest roentgenograms showed that the 
sclerosis was present 18 months previously. 
There was evidence of an increase in the amount 
of sclerosis during the interval. 

On questioning, the patient stated that over a 
period of 3 years she had had pain along the 
top of her left shoulder when attempting to 
raise her left arm above her head. 

On physical examination, a fusiform swelling 
of the medial end of the left clavicle was felt. 
No increase in temperature was noted, and no 
tenderness was elicited on palpation. 

Laminagraphic sections through both clav- 
icles showed amorphous sclerosis of the medial 
end of the left clavicle. The articular surface 
was intact and the joint space was maintained 
(Fig. 2). 

The patient was admitted to the University 
of Virginia Hospital, and excisional biopsy was 
performed. A speciman roentgenogram showed 
the sclerosis to be thickened trabeculae. A pos- 
sible osteophyte was seen inferiorly (Fig. 3). 
Histologic examination showed an increase in 
the amount and thickness of cancellous bone 
due to reinforcement of the pre-existing trabec- 
ulae. The posterior inferior surface showed the 
presence of periosteal reaction. The proximal 
end of this periosteal reaction was covered in 
part by a thin layer of cartilage contiguous with 


* From the Departments of Radiology and Pathology, U 
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Fic. 1. Case 1. Posteroanterior view of the chest 

showing sclerosis of the proximal end of the left 
clavicle. 


the adjacent articular surface of the clavicle. 
This pattern strongly suggests and is similar to 
the formation of an osteophyte (Fig. 4; and 5). 
These changes were felt to be consistent with 
a response to mechanical stress. 

Since surgery the patient has done well, 
without recurrence of her pain. 


Case 1. A 31 year old woman presented 
wita a2 year history of pain in the right supra- 
clavicular area, radiating across the top of her 
right shoulder into the right upper arm. The 
pair. was aggravated by raising her right arm 
abowe her shoulder. She played regularly on a 
women’s softball team until the pain limited her 
ability to throw the ball. 


niversity of Virginia, School of Medicine, Charlottesville, Virginia. 
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Kc. 2. Case 1. Laminagraphic cut through proximal 
end of both clavicles. Amorphous sclerosis of the 
proximal end at the left clavicle is seen. There is no 
narrowing of the joint space or destruction of the 
articular surface. 


Physical examination showed fullness in the 
right clavicular area. 

A chest roentgenogram revealed a long cerv- 
ical rib on the right. There was also minimal 
sclerosis of the medial end of the right clav- 
icle. 

The patient was believed to have a right 
thoracic outlet compression syndrome with a 
cervical rib and was admitted to the University 
of Virginia Hospital for removal of that rib. At 


operation, there was apparent compression of 


the brachial plexus by the rib. The cervical rib 
and the first rib were removed and the brachial 
plexus freed. However, postoperatively, the 
patient experienced no relief of her symptoms. 

One year later, because of persistent pain, a 
chest roentgenogram was obtained which 
showed an increase in sclerosis of the medial end 
of the right clavicle (Fig. 6). Laminagraphic 
sections through both clavicles showed 1n- 
creased density of the medial end of the right 
clavicle, amorphous in appearance (Fig. 7). 

The patient was again admitted, and exci- 
sional biopsy was performed. Histologic exam- 
ination showed an increase in amount and 
thickness of cancellous. bone. Some periosteal 
reaction was also present. These changes were 
believed to reflect a response to mechanical 
stress. 

Postoperatively, the patient did well and has 
had no recurrence of her symptoms. 
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DISCUSSION 


The clinical, roentgenologic, and histo- 
logic findings in the 2 patients reported here 
are remarkably similar. Pain on abduction 
of the arm, fullness over the medial end of 
the clavicle, and sclerosis of the medial end 
of the clavicle by roentgenographic exam- 
ination were identical features. The same 
histologic findings were present in both, 
consisting of increased amounts and thick- 
ness of cancellous bone and periosteal re- 
action. These findings of trabecular and 
cortical reinforcement, as well as the pat- 
tern of periosteal reaction were considered 
to be indicative of a response to mechanical 
stress. 

The medial end of the clavicle 1s an un- 
usual location for a stress response. Both 
patients carried out strenuous activity in- 
volving the sternoclavicular joint, and the 
possibility of a partial subluxation with 
altered stress forces across this joint has 
been given consideration. One lifted and 
manipulated patients and machinery, while 
performing her duties as a technician. The 
other threw a softball, while playing regu- 
larly with a team, until the pain prohibited 
her throwing. 

The preoperative diagnostic possibilities 
considered were: low-grade osteomyelitis; 





Fic. 3. Case 1. A specimen roentgenogram of the 
proximal end of the left clavicle showing increase 
in number and thickness of trabeculae. 
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Fic. 4. Case 1. Composite photomicrograph of the left clavicular head (4X). (4) There is progressive re- 
modeling of the subarticular plate. This area also shows normal marrow activity, which is not seen in the 
more sclerotic portions of the clavicular head. (B) The cancellous bone trabeculae are thickened (see Fig. §). 
This histologic feature accounts for the marked increase n density seen in the roentgenogram. (C) Rein- 
forced periosteal new bone formation. The surface cont muous with the articular surface is lined in part 
by fibrocartilage. 


Paget’s disease; a low-grade sclerosing os- low-grade osteomyelitis. The absence of the 
teosarcoma; degenerative arthritis; or a typacal histologic features of active osteo- 
“condensing osteitis.” The lack of bone de- clastic resorption and osteoblastic produc- 
struction roentgenographically and the lack tior. of pagetoid bone excluded Paget’s dis- 
of inflammation histologically ruled out ease. Again, lack of evidence of bone 


20 A. C. Brower, D. E. Sweet and T. E. Keats May, 1974 





— > ¢ i i? N -Vs . eet eT ee > p ATRE ea Yi RE Fey ` r 


= ye . : 
-= 2 < $ ~ aS « e aan nna = - 





Fic. 5. Case 1. Photomicrograph of the cancellous bone trabeculae (30X). The cancellous bone trabeculae 
are markedly thickened due to appositional reinforcement with lamellar bone. 





FıG. 7. Case 11. Laminagraphic cut through the prox- 

imal end of both clavicles showing amorphous 

Fic. 6. Case 11. Posteroanterior view of the chest sclerosis of the proximal end of the right clavicle. 

showing sclerosis at the proximal end of the right Again, there is no narrowing of the joint space or 
clavicle. destruction of the articular surface. 
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destruction roentgenographically and no 
evidence of tumor bone formation excluded 
a neoplastic process. 

Roentgenographically, the usual finding 
of degenerative arthritis, 7.¢., narrowing of 
the joint space, disruption of the articular 
surface, and cyst formation, were absent. 
However, histologically the presence of 
subchondral trabecular reinforcement and 
what appears to be osteophyte formation 
would be consistent with early changes of 
degenerative arthritis. Precise evaluation 
of the articular cartilage with respect to 
degenerative arthritis is difficult in view of 
the anatomic nature of the joint and sur- 
gical procedure necessary for disarticula- 
tion. 

Realizing that some of the histologic fea- 
tures are compatible with degenerative 
arthritic changes, the roentgenographic 
lesion is perhaps best described as a “con- 
densing osteitis” of the clavicle because of 
its similarities with condensing osteitis of 
the ilium and of the pubis. These entities 
also show an amorphous sclerosis of the 
bones adjacent to the joint, may be associ- 
ated with pain and are found more fre- 
quently in women during the childbearing 
years. They are also believed to be a result 
of mechanical stress and may well repre- 
sent degenerative changes. Biopsies of 
these areas have shown no qualitative ab- 
normality; there is only a quantitative in- 
crease in the amount of normal bone. 


SUMMARY 


“Condensing osteitis” of the clavicle, a 
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previously undescribed entity, is character- 
ized by pain along the top of the shoulder, 
which is aggravated by abduction of the 
arm. 

Roentgenographically, there is increased 
bone density of the medial end of the 
clavicle and, histologically, there is an in- 
creased quantity and thickness (reinforce- 
ment) of normal cancellous bone and some- 
times expansion with associated periosteal 
reactive bone. These changes are felt to be 
the result of increased or altered mechanical 
stress across the sternoclavicular joint. 

The symptoms are alleviated by surgical 
excision of the involved end of the bone. 


Theodore E. Keats, M.D. 
Department of Radiology 
University of Virginia 

School of Medicine 
Charlottesville, Virginia 22901 
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DIABETIC OSTEOARTHROPATHY* 
CLINICAL AND ROENTGENOGRAPHIC OBSERVATIONS IN 90 CASES 


By MELVIN E. CLOUSE, M.D., HERBERT F. GRAMM, M.D., 
MERLE LEGG, M.D., and THOMAS FLOOD, M.D. 


BOSTON, MASSACHUSETTS 


i- GINCE Jordan”? first described Charcot’s 

joint in diabetic neuropathy in 1936, 
case reports have appeared repeatedly in 
the literature. In 1962, Boehm? reviewed 
the literature and found only 52 cases. 
Others have reported cases with increas- 
ing frequency.!'®7" One must agree with 
_Rodnan” that diabetic osteoarthropathy 
at least equals tabes dorsalis as a cause for 
neurotrophic joint disease and now prob- 
ably exceeds it because of the decrease in 
frequency of tertiary syphilis and the in- 
creasing longevity of diabetics. 

The purpose of this paper is to present 
the clinical and roentgenographic findings 
in go cases of diabetic osteoarthropathy, 
with roentgenographic findings suggestive 
of avascular necrosis in 2 cases and patho- 
logic material in 3 cases, 1 of which demon- 
strated avascular necrosis. 


MATERIAL AND METHOD 


A review was made of go cases of diabetic 
osteoarthropathy seen at the New England 
Deaconess Hospital between 1959 and 
1972. The criteria for patient selection 
were the presence of bone lesions of osteo- 
arthropathy and diabetes mellitus. It is of 
interest that only 30 patients (33 per cent) 
with bone lesions were seen between 1959 
and 1969, while 69 patients (67 per cent) 
were seen after 1969. 

Roentgenograms of the ankle were ob- 
tained in the anteroposterior, lateral, and 
oblique projections; also roentgenograms of 
the foot in the anteroposterior, oblique, 
and, when necessary, the lateral projec- 
tion. The roentgenographic findings were 
recorded on initial observation and during 
follow-up visits over a period of from 1 
month to 7 years. 


CLINICAL OBSERVATIONS 


Of the go patients, 52 were male (56 
per cent) and 38 female (42 per cent). In 41 
patients (46 per cent) only the right foot 
was involved, in 33 (37 per cent) only the 
left foot, and in 16 (18 per cent) both feet 
were involved. On the initial examination, 
active osteoarthropathy was present in 13 
of the 16 patients with bilateral involve- 
ment. In the remaining 3 patients, 1 pre- 
sented at initial examination with stable 
disease in the left and active disease in the 
right foot, the second developed bilateral 
disease within 2 years, and the third patient 
within 3 years and 5 months. The age 
range was 25 to 78 years with an average of 
$5 years. Duration of diabetes was 8 
months to 43 years, with a mean of 18 
years. Eleven patients were treated with 
hypoglycemic agents and 79 were taking 
insulin averaging 45 units per day. 

Fifty-five patients (61 per cent) had 
other complications of diabetes such as 
nephropathy, retinopathy, and peripheral 
vascular disease. All patients had peripheral 
neuropathy when first observed. In 42 pa- 
tients (47 per cent), the onset of neuro- 
pathy was not documented. In the remain- 
ing 48 patients (53 per cent), neuropathy 
had been present from 3 months to 18 
years. 


ROENTGENOGRAPHIC FINDINGS 


A total of 106 extremities were examined 
(Table 1). Vascular calcification, subluxa- 
tion, and soft tissue swelling were found in 
a majority of cases, 78, 70, and 58 per cent, 
respectively. 

The bone changes of osteoarthropathy 
developed within 1 to 12 months in 34 per 
cent of patients. Most frequently involved 


* From the Departments of Radiology and Pathology, New England Deaconess Hospital and the Joslin Clinic, Boston, Massachu- 
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were the metatarsal bones (84 per cent) 
and tarsal bones (63 per cent). The tibia 
and fibula were involved in 11 per cent, the 


phalanges in 42 per cent, and all bones of 


the foot and ankle in g per cent. 

The types of bone reactions observed 
were sclerosis in 72 per cent, fragmenta- 
tion in 73 per cent, periosteal new bone for- 
mation in 60 per cent, and resorption in 38 
per cent. In 15 per cent of extremities, a 
zone of osteoporosis was noted in the sub- 
chondral bone adjacent to the articular 
surface. The osteoporotic zone was most 
often seen in tarsal bones but was also seen 
in the base of the metatarsals at the tarso- 
metatarsal joint; it varied from one to 
several millimeters in width with sharp to 
irregular borders. The articular surface 
could be identified in ṣo per cent of these 
extremities; however, there were areas in 
75 per cent where the articular surface was 
completely destroyed. Immediately ad- 
jacent to the osteoporotic zone, the bone 
was sclerotic (Fig. 1). 


REPORT OF CASES 


Case 1. J.L., a 36 year old man with 21 years 
of well controlled diabetes and 16 years of 
neuropathy, had mild pain in his right great toe 


TABLE I 


ROENTGENOGRAPHIC FINDINGS IN 106 EXTREMITIES 











Diabetic Osteoarthropathy 





Per Cent 
Vascular calcification 78 
Subluxation 70 
Soft tissue swelling 58 
Bone involvement (developed within 
I year in 34 per cent) 

Tarsals 63 

Metatarsals 84 

Tibia and fibula 11 

Phalanges 42 

All bones 9 
Type of bone reaction 

Sclerosis rE: 

Fragmentation 73 

Periosteal new bone 60 

Resorption 38 

Subchondral osteoporosis 15 
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1. J.B., a 41 year old female with neuropathy 
for 7 years, was hospitalized with swelling and de- 
farmity of both feet. An oblique projection shows 


FIG. 


sclerosis in the bases of the second, third, and 
fourth metatarsals with loss of articular surface 
end sclerosis in the tarsal bones. Note the osteo- 
erotic zone in the subchondral bone of the cuboid 
and second and third cuneiform (arrow). 


for 10 months and deformity for 2 months. 
roemtgenogram of the right foot revealed an 
cacion of the proximal first phalanx with frac- 
ture cf the sesamoid bones and a thin sclerotic 
band in the second metatarsal head (Fig. 2, 
A and B). 

A roentgenogram i 8 months later (Fig. 2C) re- 

vealed no change in the bone architecture of the 

great toe; however, there was flattening of the 
second metatarsal head with a lucent area at 
the articular surface, increased density more 
proximally in the head, and periosteal new 
bcne formation in the neck and shaft. There 
was fracture with collapse of the third meta- 
tarsal head. 

The right great toe was amputated because 
of an infected ulcer on the plantar surface. 


Case u. F.A., a 61 year old man with 30 
years of wel controlled diabetes mellitus and 
neuropathy of unknown duration, had vague 
pains in the left ankle for 1 year and deformity 
with swelling for 1 month. 

The initial roentgenogram (Fig. 3.7) showed 

a fracture of the neck of the talus. A roentgeno- 
gram 19 months later showed complete disloca- 
tien of the head of the talus with marked in- 
crease in bone density (Fig. 3B). Re-examina- 
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tion 3 years and 2 months after the initial 
fracture showed considerable remodeling with a 
return to normal density. The trabecular pat- 
tern was more clearly defined (Fig. 3C). 


Case 1. J.W., a $9 year old male diabetic of 


30 years with neuropathy of unknown duration. 
His diabetes has been controlled with so mg. 
of orinase twice daily. Six months before hos- 
pitalization, an ulcer developed on the medial 
aspect of the interphalangeal joint of the right 
big toe. A roentgenogram revealed normal joint 
cartilage with erosion of the first proximal 
phalanx at the joint margin (Fig. 44). Roent- 
genograms 3 months later showed loss of joint 
cartilage, subluxation of the distal phalanx, and 
irregular erosion on the plantar aspect of the 
head of the proximal phalanx (Fig. 4, B and C). 

The unhealed ulcer (Fig. 4B) became in- 
fected 2 weeks before hospitalization. Roent- 
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FıG. 2. Case 1. (4) October 25, 1965. Anteroposte- 
rior projection shows bone fragments at the 
first metatarsophalangeal joint with fracture 
of the sesamoid bones. The dense sclerotic band 
(arrow) in the head of the first metatarsal is 
Suggestive of avascular necrosis. (B) October 
25, 1965. Lateral projection shows dislocation 
of the proximal phalanx of the great toe and a 
chip fracture of the base. (C) June 20, 1966. 
Anteroposterior projection 8 months later 
shows lucent area in the head of the second 
metatarsal with sclerosis more proximally, 
The head of the third metatarsal is also frac- 
tured, and there is a thin zone of sclerosis at 
the fracture margin. 


genograms betore amputation of the first digit 
did not reveal evidence of osteomyelitis. 

The pathologic specimen (Fig. 4D) shows 
the major bone changes to be cortical rather 
than medullary. Centrally there are Howship’s 
lacunae with active resorption of large bone 
spicules. The irregular outline of cortex results 
from active resorption, focal areas of collapse, 
fibrosis and reactive new bone formation with- 
out inflammation. Clusters of osteoblasts, 
sometimes associated with osteoid rims, are 
scattered subperiosteally. Dense fibrous tissue 
around the bone is most abundant in foci re- 
lated to the greatest distortion of normal bone 
contour. 


Case iv. G.F., a 58 year old man with dia- 
betes for 33 years and neuropathy for 3 years. 
His diabetes has been controlled with 45 units 
of NPH insulin. A bluish discoloration appeared 
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Fic. 3. Case 11. (4) May 1, 1962. Note fracture through the aeck of the talus with the articular surfaces con- 


gruous. (B) November 8, 1963. Lateral projection shows complete dislocation of the major portion of the 


head of the talus. The bone shows marked increase of density with several small lucent areas suggestive of 


healing avascular necrosis. (C) August 22, 1965. Re-examination shows remodeling with return to normal 


density and normal trabecular pattern. 
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Fic. 4. Case ut. (4) March 3, 1972. Anteroposterior projection shows normal articular cartilage and bone 
trabeculae. Note small erosion at lateral margin of the head of the first proximal phalanx (arrow). (B) 
June 6, 1972. Three months later, there is narrowing of joint cartilage, erosion on the lateral margin of the 
joint, and soft tissue defect (arrow) representing an ulcer. (C) Note subluxation and lucent areas in head 
of first phalanx. (D) Photomicrograph (X85) (section at junction of the head and neck). Note osteoclastic 
activity with resorption (—>), fibrosis and new bone formation (++), and osteoblastic activity subperios- 


teally (H+). 
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over the left big toe with ulceration within 1 
week. Gangrene developed within 2 weeks, and 
the big toe was amputated. Roentgenograms 
showed complete disruption of the first meta- 
tarsophalangeal joint with fragmentation of the 
bone and loss of articular cartilage (Fig. 54). 
The pathologic specimen shows superimposed 
osteomyelitis. 

Ten months later osteoarthropathy devel- 
oped in the second, third, and fourth meta- 
tarsophalangeal joints. A trans-metatarsal am- 
putation was performed because a gangrenous 
ulcer had developed under the second meta- 
tarsophalangeal joint. A roentgenogram (Fig. 
5B) showed subluxation of the second meta- 
tarsophalangeal joint, periosteal new bone for- 





Fic. 5. Case 1v. (4) July 20, 7977. Anteroposterior 
view of left foot reveals bone fragmentation and 
complete disruption of first metatarsophalangeal 
joint with soft tissue swelling. In addition, there 
is resorption of the fifth metatarsal head. Patho- 
logic diagnosis: superimposed osteomyelitis. (B) 
May 12, 1972. Specimen shows: periosteal new 
bone formation, second and third metatarsals; 
subluxation, second metatarsal head with frag- 
mentation; change in alignment of third and fourth 
metatarsal heads with their shafts; an area of re- 
sorption on lateral aspect of third and fourth 
metatarsal necks (arrows); and partial resorption 
of fifth metatarsal head. 
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mation, bone resorption of the third and fourth 
metatarsal heads and healed fractures of the 
thirc, fourth, and fifth metatarsal necks. 

Tae second metatarsal head contained granu- 
laticn tissue with small clusters of inflamma- 
tory cells in the central portion of the head. 
Diagnosis was superimposed osteomyeltis. In 
the neck and proximal shaft there was a thick 
layer of periosteal new bone with no inflamma- 
tion and reconstructed older bone (Fig. 5C). 

In the third metatarsal head, there was separa- 
tion of the articular cartilage from recon- 
structed bone by a layer of fibrous tissue indica- 
tive of avascular necrosis (Fig. 5D). In the 
center of the metatarsal head, cement lines were 
disrapted and at right angles to each other 
indicating repeated bone replacement and re- 
construction (Fig. 5£). Laterally, at the junc- 
tion of the head and neck of the third metatar- 
sal, there was extensive osteoclastic activity 
(Fig. 5). 

The fourth metatarsal head contained foci of 
irregular bone spicules with occasional osteo- 
clasts, encroaching fibrous tissue, and osteo- 
blascic activity (Fig. 5G). 


Case v. C.K., a 72 year old man with 24 
years of diabetes and neuropathy of unknown 
duration. Diabetes was controlled with 60 
units of NPH insulin daily. He was hospitalized 
because of an infected ulcer on the right foot 
whizh had developed 3 months previously. 
The ulcer healed with bed rest, soaks, and 
Keffin, 500 mg., 4 times daily. 

A roentgenogram of the right foot revealed 
deformity of the head of the first metatarsal 
with central osteoporosis and peripheral sclero- 
sis (Fig. 64). 

A punch biopsy in the area of osteoporosis 
showed a spicule of bone that had been par- 
tial y resorbed with dense fibrous tissue, pre- 
dominant osteoblastic activity and new bone 
formation (Fig. 68). 


DISCUSSION 


Qsteoarthropathy in diabetes has been 
att-ibuted to primary disease of the bone, 
ischemia, and neuropathy. A primary 
metabolic bone defect is an unlikely ex- 
planation as there is no evidence of im- 
paired osteoblastic function and healing 
results in a normal structural bone pattern 
which may occur spontaneously or when 
the patient is treated on a strict regimen of 
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ic. 5. (C) Photomicrograph (X90) of second metatarsal neck shows periosteal new bone formation (£) and 
reconstructed older bone (€ ). (D) Photomicrograph (X90) of third metatarsal head. The articular cartil- 
age (—) is separated from the reconstructed bone (->) by a layer of fibrous tissue (H), consistent with 
avascular necrosis. (Æ) Photomicrograph (X80) of head of third metatarsal. The cement lines are disrupted 
and are at right angles to each other, indicating repeated bone replacement and reconstruction with a 
change in the lines of stress. (F) Photomicrograph (X80) of lateral aspect of the Junction of the head and 


neck of the third metatarsal (see arrow, Figure 5B). Note extensive osteoclastic activity with bone resorp- 
tion. 
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Fic. 6. Case v. (4) Note deformity of the first meta- 
tarsal head and the base of the proximal phalanx. 
There is central osteoporosis and resorption with 
sclerosis in the remaining cortical bone. (B) Photo- 
micrograph (X130). Punch biopsy in central por- 
tion of the first metatarsal head. The spicule of 
bone has partially been resorbed. There is dense 
fibrous tissue in addition to predominant osteo- 
blastic activity and new bone formation. 


wo 





non-weight bearing (Fig. 7, 4 and B). 

The hypothesis of ischemia is not tenable 
because ischemic bone does not change in 
density. Areas of osteoporosis and sclerosis 
as well as areas of new bone formation such 
as those seen in osteoarthropathy require 
good circulation. 

Peripheral diabetic neuropathy with 
trauma is the only common denominator of 
the disease. Ellenberg has shown that 
neuropathy is an integral feature of the 
syndrome of diabetes mellitus rather than 
a complication of the disease. Woltman 
and Wilder! introduced the hypothesis of 
luminal narrowing of the vasa nervorum as 
a cause for neuropathy. Dolman‘ and 
Greenbaum eż a/.§ did not demonstrate an 
anatomic basis for the hypothesis of vascu- 
lar disease producing neuropathy. They 
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Fic. 5. (G) Photomicrograph (X80) of the lateral 
aspect of the junction of the head and neck of the 
fourth metatarsal (see arrow, Figure 5B). Note 
predominant osteoclastic activity with bone re- — 
sorption and encroaching fibrous tissue. 7 








Fic. 7. E.L., a §1 year old man with diabetes for 24 years had a normal roentgenogram of the left foot in 
January, 1959. He was hospitalized with swelling of the left foot on October 26, 1959. (4) October 26, 1959. 
Note sclerosis in the tarsal bones with an area of subchondral osteoporosis in the tarsal and metatarsal 
bones at the joint interface. (B) October 24, 7966. Treated with non-weight bearing. Roentgenogram 7 years 
later shows complete bone reconstitution of the areas of subchondral osteoporosis. 


considered it primary neuronal degenera- 
tion affecting both motor and sensory 
nerves, anterior horn cells, and posterior 
root ganglia. 

The bone and soft tissue changes in 
diabetic osteoarthropathy are identical to 
those seen in other pathologic entities 
which combine sensory impairment of the 
extremity with trauma such as leprosy, 
syringomyelia, tabes dorsalis, scleroderma, 
and hereditary sensory peripheral neuro- 
pathy. 

Clinically, the diabetic patient has a 
swollen, warm, nontender, almost painless 
foot or ankle. If only a phalanx or meta- 
tarsal is involved, the patient may be 
asymptomatic, and the changes may be 
discovered as an incidental roentgeno- 
graphic finding. These clinical features cor- 
related with roentgenographic findings of 
soft tissue swelling and joint effusion which 
were present in the majority of our patients 
(Fig. 8, Z and B). As injury to the liga- 
mentous structures progresses, subluxation 
with disruption of the articular surface oc- 
curs. These changes are more easily demon- 


strated in tarsometatarsal and intermeta- 
tarsal joints than when they occur in the 
tarsal area. 

When joint surfaces become incongruous, 
bone destruction becomes more severe 
with fracture and fragmentation resulting 
in bony spicules in the synovium and soft 
tissues (Fig. 9, 4-C). At this stage of the 
disease a zone of subchondral osteoporosis 
is frequently seen (Fig. 1). This zone is 
identical to that in Seewald’s "case report 
with biopsy material. It most likely repre- 
sents fracture in the subchondral bone, be- 
cause it was subsequently replaced by bone 
when the lesion healed. This also explains 
Seewald’s finding of normal articular cartil- 
age in the early stage when the articular 
surface is intact. In several cases treated 
with non-weight bearing, the osteoporotic 
zone was replaced by trabecular bone and 
the sclerotic areas returned to normal 
density (Fig. 7, 4 and B). 

In areas which have progressed, the ar- 
ticular cartilage is completely destroyed 
and masses of sclerotic bone are separated 
by irregular zones of soft tissue density. 


-A 
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Fic. 8. D.S., a 62 year old man, had swelling of the right ankl= for 7 weeks. He was treated with non-weight 
bearing and the swelling decreased, but increased with an-tulation. (4) February 6, 1971. There is soft 
tissue swelling and calcification in the posterior tibial artery dut intact bone architecture. (B) June 9, 19721. 
Four months later the swelling has subsided and the bone architecture remains intact. 


Healing can only occur with bone union ob- 
literating the joint. 

Sclerosis was seen most frequently in the 
tarsal bones, and its exact cause is difficult 
to explain. Increases in density also develop 
as bone conforms to Wolffs’ law by in- 
creased deposition with increased stress or 
when there is a change in the lines of stress, 
as occurs with disruption of the tarsal arch. 

The band of increased density in the sec- 
ond metatarsal head noted in Case 11 (Fig. 
2, A-C) is identical to the changes of 
avascular necrosis in the femoral neck of 
rabbits described by Bobechko and Harris.’ 
Histologically, changes of avascular necro- 
sis were present in the head of the third 
metatarsal, as in Case 1v (Fig. sD), with 
separation of the articular cartilage from 
reconstructed bone by a layer of fibrous 
tissue. 

The changes of increased density in the 
talus of Case 11 (Fig. 38) support the con- 
cept of an avascular incident with laying 
down of new bone on dead trabeculae. The 
bone returned to normal density when 
there was healing with remodeling. 

There was no evidence of renal osteo- 
dystrophy, secondary hyperparathyroid- 


ism, elevated serum calcium, phosphorus, 
or elevated blood urea nitrogen to explain 
osteosclerosis, although several patients 
had marked proteinuria. There was no cor- 
relation between the patients with pro- 
teinuria and those with osteosclerosis. 

Per osteal new bone was not seen in the 
tarsal bones because they heal primarily by 
endosteal repair. As expected, periosteal 
new bone production was seen almost ex- 
clusively in the metatarsals and phalanges, 
since ong bones heal primarily by perios- 
teal rew bone production. 

The “sucked candy” or “sharpened 
pencil” deformity that occurs at the distal 
end o the metatarsal bones is more diff- 
cult co explain. It most likely results from 
a combination of neuropathy and repeated 
episodes of trauma manifested by a series 
of fractures with attempts at healing with- 
out success, resulting in concentric resorp- 
tion of bone. The changes are identical to 
those seen in non-united fractures in long 
bones; concentric resorption produces a 


smocth tapering with attempts to form a 


false joint at the fracture site (Fig. 10). 
The findings in Figure çE indicate at- 
tempts at healing with collagen fibers laid 
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Fic. 9. E.W., a 43 year old man with 
diabetes for 38 years had a normal 
roentgenogram of the right foot. Swell- 
ing of the right foot developed over a 2 
month period. (4) August 6, 1969. 
Normal roentgenogram. (B) January 
6, 1970. Note widening of the first and 
second intermetatarsal spaces, disloca- 
tion of the first through the third met- 
atarsals at the tarsometatarsal joint, 
and fracture with fragmentation at the 
neck as well as at the base of the meta- 
tarsals. (C) January 77, 1970. Roent- 
genogram shows healing with marked 
periosteal new bone formation and fu- 
sion of the first through the third 
metatarsals. The metatarsal heads are 
deformed. 
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down in one plane. When there is refracture 
or change in the lines of stress, new col- 
lagen fibers are laid down at right angles to 
the previous ones, resulting in a mosaic-like 
pattern. The large number of osteoblasts 
and osteoclasts seen in Figure sF indicate 
rapid resorption and deposition as re-frac- 
ture and change in lines of stress occur. 
Superimposed on these events, one must 
postulate or suspect avascular episodes 
with necrosis and healing after revasculari- 
zation, as evidenced by the fibrous tissue 
replacement shown in Figures 5G and 6B, 
and separation of the articular cartilage and 
fibrous tissue demonstrated in Figure 5D. 
Soft t issue infection may play a second_ 
ary role; however, it is difficult to visualize 





Fic. 10. S.C., a 61 year old woman with 9 years of 
diabetes mellitus and several years of neuropathy 
entered with advanced bone changes. There is re- 
sorption of the head of the third metatarsal with 
pseudoarthrosis and secondary hypertrophy of 
the fourth metatarsal because of increased stress. 
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it as the sole cause as suggested by Hodgson 
et ak? 


SUMMARY 


The clinical and roentgenographic find- 
Ings in 90 cases of diabetic osteoarthrop- 
athv are described with emphasis on 2 case 
reports resembling avascular necrosis, and 
pathologic correlation in 3 cases, 1 of which 
is consistent with avascular necrosis. 

The roentgenographic manifestations 
are: swelling of the joint; subluxation; frac- 
ture fragmentation; a zone of subchondral 
osteoporosis; and sclerosis in the adjacent 
bone. The bone may heal and retain its 
normal architecture at this stage. If the 
disease progresses, the articular surface is 
completely destroyed with resorption and 
dissolution of the subchondral bone. Heal- 
ing, if it occurs, is by bone fusion with loss 
of the joint. 

The “sucked candy” or “sharpened pen- 
cıl” deformity of the metatarsal head most 
likely results from a combination of neurop- 
athy with repeated episodes of trauma 
manifested by a series of fractures with at- 
tempt at healing without success. There 
may be superimposed episodes of avascular 
necrosis. The end result is concentric re- 
sorption. Infection may play a minor role. 


Melvin E. Clouse, M.D. 
Department of Radiology 

New England Deaconess Hospital 
Boston, Massachusetts 02215 
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SIMILAR BONE MANIFESTATIONS OF SCLERODERMA 
AND RHEUMATOID ARTHRITIS* 


By JACK G. RABINOWITZ, M.D.,t JACK TWERSKY, M.D., and MARIA GUTTADAURIA, M.D. 


BROOKLYN, NEW YORK 


OINT involvement occurs frequently in 
scleroderma and is often mistaken for 
rheumatoid arthritis. In addition, posi- 
tive serologic studies considered character- 
istic for rheumatoid arthritis are also found 
in scleroderma.’ Since the hands and wrists 
are predominantly involved in both diseases, 
roentgenographic examination? should pro- 
vide a useful means of differentiation. In 
the majority of patients, the features are 
distinctive. However, abnormalities con- 
sidered pathognomonic for arthritis are also 
found in scleroderma. After reviewing the 
roentgenographic changes of the hand and 
wrist in patients with scleroderma, we were 
impressed with the difficulty in distinguish- 
ing the 2 diseases in some patients. Un- 
fortunately, most textbooks as well as the 
radiologic literature stress the classical fea- 
tures encountered in scleroderma and mini- 
mize the frequency of coexisting changes.2° 
In this report we will: (1) review all the 
roentgenographic findings noted within the 
hands and wrists in our patients with 
scleroderma; (2) compare some of these 
features to those seen in rheumatoid ar- 
thritis; and (3) note any differentiating 
findings that may be used in those cases 
with overlapping manifestations. 


MATERIAL AND METHOD 


The roentgenographic findings of the 
hands and wrists in 24 patients with proven 
scleroderma were reviewed and compiled. 
Eighteen of these patients were females and 
6 were males. The diagnosis of scleroderma 
was established by reviewing the nature of 
the clinical findings and the development 
of the disease. All patients had symptoms 
of arthralgia or mild arthritis. Only 1 pa- 
tient (I.S.) clinically demonstrated joint 


changes that resembled rheumatoid arthri- 
tis. Serologic studies, e.g., latex fixation, 
were performed in 14 patients and were 
positive in 3. For one reason or another, no | 
studies were obtained on the other 7. 
Roentgenographic examination was per- 
formed on a random basis and only 
sporadic cases are available. The routine 
views obtained were those of the hand 
and wrist exposed in the frontal, lateral 
and oblique positions using screen cas- . 
settes. Although early and subtle changes 
may have been missed by not utilizing a 
non-screen technique, the final analysis is 
probably not altered. Esophagography was 
performed in 20 patients and 12 of these 
demonstrated classical changes in the distal 
esophagus. 


ROENTGENOGRAPHIC FINDINGS 


Typical roentgenographic manifestations 
of scleroderma were encountered in the 
majority of cases (Table 1). Absorption of 
the ungual tuft was found in 8 patients, 
soft tissue calcification in 13 patients and 
skin atrophy in g patients. These findings 
were minimal in some and extensive in 
others. Osteoporosis was present in 10 pa- 
tients, and was minimal in 4, diffuse in rm 
and juxta-articular in 2. (Determination of 
osteoporosis was purely subjective and 
therefore not accurate. However, a similar 
subjective estimate was used in studying 
patients with rheumatoid arthritis.) 

Joint narrowing was encountered in 11 
pateents (46 per cent). This was predomi- 
nantly localized to the wrist with the carpal 
bones and the radiocarpal joints the most 
affected (Fig. 1). The interphalangeal joints 
were also involved, but in a random and 
asymmetric manner. The affected individ- 


* From the Departments of Radiology and Medicine, Downstate Medical Center, State University of New York and the Kings County 


Hospital Center, Brooklyn, New York. 


t Present Address: Department of Radiology, University of Tennessee, Memphis, Tennessee. 
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ROENTGENOGRAPHIC MANIFESTATIONS OF SCLERODERMA 
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Fic. 1. V.D. Moderate arthritic changes are noted in the wrist. The overlying skin 
appears atrophic, but no other changes are apparent. 


ual joint was for the most part smoothly 
narrowed, although irregularities were oc- 
casionally detected on the cartilaginous 
surface. The distal interphalangeal joints of 
the thumbs in 1 patient were markedly 
eroded (Fig. 2). In this case, as in 2 others, 
dislocation of all metacarpo-phalangeal joints 
was present. An irregular surface associated 
with splaying and flattening of the distal 
portion of the radius and the carpal bones 
was found in some cases (Fig. 1-4). Mini- 
mal joint effusion was also encountered. 
This was neither diffuse nor symmetric and 
involved the interphalangeal joints only 
occasionally. 

Bone erosions of varying size and loca- 
tion were encountered in 13 patients (Fig. 
1—6). A large, broad, notch-like erosion was 
evident within the distal radio-ulnar joint 
in 6 patients (Fig. 2-4). The navicular bone 
demonstrated a smooth defect along its 
medial border in 4 patients (Fig. 5, 4 and 
B). Marginal erosions were seen in the 


greater multiangular and lunate bones, the 
metacarpals, and the phalanges (Fig. 6, 
AC’). These erosions were small and 
sharp-y demarcated. 


BONE AND JOINT CHANGES COMMON FOR 
SCLERODERMA AND RHEUMATOID 
ARTHRITIS 


(Tables 11 and 111) 


[n 7 patients (29 per cent), the roentgeno- 
grams of the hand and wrist demonstrated 
many roentgenographic features encoun- 
tered in rheumatoid arthritis. This was 
quite evident in the wrist. Radio-ulnar ap- 
position probably associated with destruc- 
tion of the triangular fibrocartilage was 
frequently observed. This accounted for 
the broad irregular compression erosion 
along the medial aspect of the radius (Fig. 
2—4). Alteration of the ulnar styloid process 
was also noted. This was either eroded, ir- 
regular, or completely destroyed (Fig. 2 
and 3). Both these changes have been re- 
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Fic. 2. L.D. Bilateral joint dislocations are present within the metacarpo-phalangeal and interphalangeal 
joints. The interphalangeal joints of the thumb are sheared and dorsally flexed. Note the alterations of the 
wrists, particularly on the right. A sharply defined marginal erosion (arrow) is present in the distal 2nd left 


metacarpal. 


garded as early and characteristic mani- 
festations of rheumatoid arthritis. 

The radio-carpal joint as well as most 
joint surfaces in the wrist were narrowed 
and irregular in both diseases (Fig. 1-6). 
In 1 patient, ankylosis of one wrist was en- 
countered (Fig. 3). This feature has not 
been previously described in scleroderma. 
Widening and splaying of the distal radius 
were also visualized, with the navicular 
bone encompassed within the base of the 
radius (Fig. 2-4). As in rheumatoid arthri- 
tis, this alteration may be due to an under- 
lying joint instability with resulting bone 
contact.‘ 


Marginal bone erosions, another roent- 
genographic feature presently considered 
pathognomonic for rheumatoid arthritis, 
was also observed in these 6 patients as well 
as in other patients with manifestations 
typical for scleroderma. According to 
Martel eż al.’ the erosions in rheumatoid ar- 
thritis occur at those margins where the 
capsule attaches to bone adjacent to the ar- 
ticular cartilage. The erosions are particu- 
larly prominent at sites, the so-called “bare 
areas, where a portion of the bone within 
the joint is not covered by articular carti- 
lage but by a reflection of the synovial 
membrane. Involvement of the carpal 


-y 
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bones occurs in both entities. The navicular 
bone was frequently affected in our cases 
along the medial margin, adjacent to the 
attachment of the radial collateral ligament. 

Marginal erosions were also present 
within the metacarpals and the phalanges. 
No specific distribution was demonstrated, 
although a larger series of patients may 
demonstrate a more definitive pattern. In 
the metacarpals, erosions were found in 
both the proximal and distal part of the 
bone. In g patients, erosions were found in 
the phalanges. The proximal phalanx of the 
3rd finger appeared to be the most affected, 
although other phalanges were almost 
equally involved. In 1 patient, progression 
of the disease was witnessed by further de- 





Fic. 3. L.R. Diffuse osteoporosis is visualized with 
ankylosis of the right carpal bones. Severe deform- 
ity is present within radio-carpal and radio-ulnar 
joints. Dislocation of the metacarpo-phalangeal 
joints and associated phalangeal deformities are 
present. Only differentiating feature from rheuma- 
toid arthritis is the soft tissue calcification (arrow) 
lateral to the ulna. 
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Fic. 4. S.A. All the distal phalanges are absent. Soft 
tissue calcification is present in the first digit. 
‘These findings are classic for scleroderma. The 
wrist demonstrates a large erosion in the medial 
aspect of the radius (arrow). 


velopment of erosions and soft tissue cal- 
cification within a year. 

In 2 patients with scleroderma, the joints 
of the hands and wrists demonstrated 
severe malalignment and subluxation (Fig. 
2 and 3). The terminal phalanx of the 
thumb was dorsally displaced and in 1 pa- 
tient both phalangeal surfaces had a 
sheared appearance (Fig. 2). Flexion de- 
formities involving the bones at the meta- 
carpo-phalangeal joints were also encoun- 
tered. 


DIFFERENTIAL DIAGNOSIS 


In the majority of our cases with sclero- 
derma (79 per cent) the phalangeal changes 
consisted of bone absorption, skin atrophy, 
anc soft tissue calcification. These features 
are classic, and their presence alone should 
suggest the correct diagnosis (Fig. 4). In 
some cases, however, the joint changes pre- 
dominate. In these cases the wrist is fre- 
quently involved. The interphalangeal joints 
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Fic. 6. L.L. (4) A single sharply defined erosion is present withia the distal middle phalanx of the right 4th 
digit. The remaining bones appear normal. (E) Two years later. additional erosions are now present within 
the distal middle and proximal phalanges of the right sth and Ist digits, respectively. Soft tissue calcifi- 
cations are obvious. (C) A detailed view of the 4th and sth dig.t demonstrates sharp marginal erosions as 
described above. Note the small deposit of calcification distal te rhe terminal phalanx of the 4th digit. 


K 


Fic. 5. 1.S. (4) The wrist demonstrates narrowing of the radio-carpal joint and a sharply defined erosion in 
the navicular bone. The remainder of the hand appears normal. (2) One year later, additional erosions are 
present in both greater multiangular bones and the distal right 1st metacarpal. 
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aa 2. metacarpal pha- 
langeal (1st) 
i LR. + 1. all joints + 
(Fir. 3) generalized | 2. fusion carpal bones 
no (unilateral) 
; VP, = 1. radio-carpal — 
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TABLE IT 


HANDS OF SCLERODERMA PATIENTS RESEMBLING RHEUMATOID ARTHRITIS 





are also affected, but to a lesser degree and 
in an asymmetric manner. 

~ The pattern of osteoporosis can be used 
as a differential point since juxta-articular 
osteoporosis was found in only 2 cases. This 
form of osteoporosis is seen quite frequently 
in the early stages of rheumatoid arthritis. 
However, because of immobility or existing 
hyperemia, the osteoporosis eventually be- 
comes more or less uniform and is then no 
longer of diagnostic significance. 

The presence of soft tissue calcification 
is extremely important. Aside from patients 
receiving excessive vitamin D or high cal- 
cium diets, this is presently rarely seen in 
rheumatoid arthritis.! When identified, soft 
tissue calcification is therefore considered 
diagnostic for scleroderma and in some 
patients was the only differential feature 
(Fig. 3; and 6, 4-C). 


DISCUSSION 


The articular complaints in scleroderma 
as in rheumatoid arthritis are pain, swell- 








Mutilation 
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ing, redness, and warmth. These symptoms 
similarly undergo remissions and exacerba- 
tions. Synovial biopsies performed in these 
patients with joint involvement, have re- 
vealed an inflammatory reaction charac- 
terized initially by infiltration of lympho- 
cytes and plasma cells.’ Later in the course 
of the disease, fibrosis is produced which 
can, in some advanced cases, completely 
encompass and obliterate the vascular 
structures. The remaining vessels demon- 
strate thickened walls and narrow lumina. 
It appears that the majority of the joint 
changes demonstrated roentgenographically 
in progressive systemic sclerosis are related 
basically to this synovial inflammation and 
not to the changes occurring in the overly- 
ing skin. The synovitis encountered in these 
patients with joint symptoms is not unlike 
that encountered in mild cases of rheuma- 
toid arthritis and accounts for the striking 
clinical and roentgenographic similarity 
noted in both diseases. The marginal 
erosions may be attributed to the inflamed 
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Patient Wrist Carpal Bones | Metacarpal Bones Phalanges 
S.A. radio-ulnar joint, large navicular, medial | a proximal phalanx, dorsal lateral base 
LS. radio-ulnar joint, minimal | navicular, medial mid-phalanx, subperiosteal erosion— 
1 year later radio-ulnar joint, minimal | greater multiangular, sth digit 
(Fig. 5, 4 and B) bilateral proximal phalanx, base 2nd, 3rd, 4th 
digit 
proximal phalanx, distal 
VE. radio-ulnar joint, minimal | triquetrum distal proximal phalanx, lateral base 
L.O. 1. radio-ulnar joint == — => 
2. ulnar styloid process 
L.F. radio-ulnar joint navicular, lunate == = 
LR radio-ulnar joint = proximal — 
| p — capitate — mid-phalanx, distal 2nd, 3rd, 4th, sth 
(Fig. 6, A-C) digit, proximal phalanx, thumb 
S.S. — — — mid-phalanx 3rd digit, base 
mid-phalanx sth digit, distal 
R.W. — — — mid-phalanx distal 
| PR — mid-phalanx 3rd digit, distal 
S.C. proximal phalanx, thumb, distal 
proximal phalanx, distal 
R.W. — mid-phalanx distal 
LN: — mid-phalanx, distal 
SC. ravicular, medial proximal phalanx, thumb, dista! 


hyperplastic synovial tissue that covers the 
“bare areas.” Erosions have also been de- 
scribed in other bones; e.g., along the 
superior aspect of the posterior ribs.’ The 
changes occurring along the joint surface 
are probably similarly caused by the in- 
flammatory process destroying the articular 
cartilage. However, the absence of a well 
developed pannus in scleroderma explains 
why only minimal bone destruction and 
little ankylosis is encountered. In 1 patient 
this developed sufficiently in one wrist to 
cause bone ankylosis. Clinically, this pa- 
tient did not manifest an overt clinical 
picture of rheumatoid arthritis. 

As in rheumatoid arthritis, it appears 
that muscular forces acting on demineralized 
bone may also play an important role in 
producing bone destruction. This factor 


proximal phalanx, distal 


mar account for the subluxation occurring 
at the metacarpo-phalangeal joints, the 
sheared bone ends of the phalanges, the 
splayed ends of bones and the relatively 
severe deformities. 

Since bone reacts to insult in only a 
limited amount of ways and since some of 
the pathologic processes in both diseases 
ar2 similar, it is not surprising to see many 
of che osseous features previously con- 
sidered pathognomonic for rheumatoid ar- 
thritis also present in scleroderma. Whether 
both diseases were concomitantly present Is 
still open to question, although this was 
clin cally excluded in our patients. Despite 
the fact that many overlapping clinical and 
rozntgenographic manifestations do exist, 
the over-all evolution of both diseases still 
remains distinct. 


SUMMARY 


The hands and wrists of 24 patients with 
scleroderma were reviewed. 

Although, in the majority of cases, the 
phalangeal alterations of scleroderma were 
quite typical, many features similar to 
those encountered in rheumatoid arthritis 
were noted; e.g., bone erosions, narrowing 
of the joints, alteration of the ulnar styloid 
process, subluxations, and even ankylosis 
of the wrist. Many of these overlapping 
features were originally considered pathog- 
nomonic for rheumatoid arthritis. 

The presence of synovitis in scleroderma, 
similar to that encountered in early rheu- 
matoid arthritis, probably accounts for 
many of these manifestations. 


Jack G. Rabinowitz, M.D. 
Department of Radiology 
University of Tennessee 
William Chandler Building 
Memphis, Tennessee 38103 
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HOMOCYSTINURIA DUE TO CYSTATHIONINE 
SYNTHASE DEFICIENCY: CLINICAL- 
ROENTGENOLOGIC CORRELATIONS* 

By PAULA W. BRILL, M.D.,t HAROLD A. MITTY, M.D.,f 
and GERALD E. GAMLL, M.D.t 


NEW YORK, NEW YORK 


OMOCYSTINURIA comprises a 
croup of inborn errors of methionine 
metabolism. There are 3 different enzy- 
matic deficiencies, at 3 gene loci, identified 
to date: cystathionine synthase; methyl- 
tetrahydrofolatehomocysteine methyltrans- 
ferase; and methylenetetrahydrofolate re- 
ductase!'” (Fig. 1). The most common and 
best studied is the deficiency of cystathio- 
nine synthase, which is inherited on an 
autosomal recessive basis. There 1s evidence 
that even at this locus, there are multiple 
alleles resulting in at least 2 genetically 
heterogeneous diseases; 7.¢., pyridoxine- 
responsive and pyridoxine-resistant cysta- 
thionine synthase deficiencies. Clinical and 
biochemical aspects have been thoroughly 
reviewed. }:3—:9: 11.14 
Most clinical and roentgen information 
is available concerning cystathionine syn- 
thase deficiency, but, even within this 
enzymatic type, the wide variation in both 
clinical and roentgen manifestations 1s 
striking. The main clinical features of 
homocystinuria due to cystathionine syn- 
thase deficiency include: mental deficiency; 
ectopia lentis; thromboembolic phenomena; 
and skeletal abnormalities. It has been 
found that vitamin B, administered orally 
in massive doses results in a reduction in 
the amount of methionine and homocystine 
in the plasma and urine and an increase in 
the amount of cystine. This is associated 
with an increase in the activity of cysta- 
thionine synthase in some patients. 
Roentgen features of homocystinuria 
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Fic. 1. Metabolism of methionine showing: block in 
conversion of homocysteine and serine (ser) to 
cystathionine (cystathionine synthase); block in 
transmethylation of ®N-methyltetrahydrofolate 
(CH;THF) with homocysteine to form me- 
thionine (methyltetrahydrofolate-homocysteine 
methyltransferase); block in reduction of °'°N- 
methylenetetrahydrofolate (CH:THF) toCH; THF 
(methylenetetrahydrofolate reductase). Abbre- 
viations:; SHAM =S-adenosylmethionine; SAH = 
©_adenosylhomocysteine; Bs=pyridoxal phos- 
phate; By=methylcobalamin; gly = glycine. 


have been described by Morreels ef a/.,'° 
Smith, and Schedewie and colleagues." 
Their patients were diagnosed by demon- 
strating the presence of homocystine in the 
urine and only in some instances was a 
specific enzymatic diagnosis made from 
liver or skin biopsies. 

We have studied the roentgen features of 
to patients with homocystinuria, in each of 
whom cystathionine synthase deficiency 
wes established. Correlation was sought be- 
tween the roentgen, enzymatic, and clinical 
severity of the disease. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 
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TABLE I 


SUMMARY OF THE CLINICAL FINDINGS IN IO CASES 
OF CYSTATHIONINE SYNTHASE DEFICIENCY 











Adults Children 
Mental deficiency 2/4 3/6 
Psychiatric or behavior disorder 2/4 2/6 
Seizures 1/4 1/6 
Ectopia lentis 3/4 4/6 
Thromboembolic disease 4/4 0/6 
Marfan-like appearance 1/4 0/6 
Genu valgum 2/4 4/6 
Be-responsive 2/4 2/6 


— 





MATERIAL AND METHOD 


This study was comprised of 10 patients 
(6 children under 10 years of age and 4 
adults) with homocystinuria, all of whom 
were found to have cystathionine synthase 
deficiency on the basis of enzymatic analy- 
sis of liver obtained by percutaneous 
puncture.®” They were referred from vari- 
ous sources and were not identified on the 
basis of screening from any 1 source. 

Roentgenographic evaluation included 
the following in all patients: chest, skull, 
complete survey of the appendicular and 
axial skeleton, metacarpal index, bone age 
and excretory urography (with accompany- 
ing superior venacavagraphy in 8 pa- 
tients). 

Because it is known that this is a progres- 
sive disease,*? apparently with no distin- 
guishing roentgen features at birth, the 
children and adults were considered sepa- 
rately. Specific attention was directed to 
identification of the roentgen findings oc- 
curring early in the life of these patients be- 
fore the disease was clinically obvious. 


RESULTS 


Of the 4 adults, 2 were responsive and 2 
unresponsive to massive doses of vitamin 
Bs (Table 1). There is some evidence to sug- 
gest that 1 of the responsive adults is 
actually a severely affected heterozygote. 
Two of 4 children were siblings who were 
completely responsive to vitamin Bs; i.e., 
on an ad libitum diet the plasma methio- 
nine decreased to normal concentrations, 
the homocystine disappeared, and the 
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cystine increased to normal concentrations. 
Two other children were also siblings and 
were only partially responsive; i.e., on mas- 
sive doses of pyridoxine with some limita- 
tion of protein intake the methionine and 
homocystine decreased but the cystine did 
not appear. The third set of siblings was 
unresponsive to pyridoxine. 

As expected in a progressive disease, the 
children were less involved clinically and 
roentgenographically than the adults 
(Table 11). In general, those patients with 


TABLE II 


INCIDENCE OF POSITIVE ROENTGENOGRAPHIC FINDINGS 
IN IO PATIENTS WITH HOMOCYSTINURIA DUE 
TO CYSTATHIONINE SYNTHASE DEFICIENCY 











Adults Children 
Spine 
Biconcave vertebral bodies 2/4 2/6 
Narrow upper thoracic disks 2/4 0/6 
Osteoporosis 1/4 2/6 
Scoliosis 3/4 1/6 
Chest 
Pectus excavatum 2/4 0/6 
Calcification in superior vena 
cava 1/4 0/6 
Skull and Face 
Dural calcification 2/4 0/6 
Wide diploic space 1/4 0/6 
Prognathism 3/4 0/6 
Long Bones 
Prominent growth arrest lines 2/4 5/6 
Osteoporosis 1/4 1/6 
Humerus varus 2/4 0/6 
Bowed radius and ulna 2/4 0/6 
Hemiatrophy 1/4 0/6 
Hands and Wrists 
Metacarpal index >8.5 1/4 1/6 
Metaphyseal spicules 0/4 5/6 
Bone age Adult = Within 1 
year of 
chronologic 
age 
Large capitate and hamate 1/4 1/6 
Feet 
Long talus 2/4 4/6 
Excretory Urogram 
One kidney not visualized 1/4 0/6 
Dense papillary blush 2/4 0/6 
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TaBLeE II] 


SUMMARY OF ENZYMATIC, CLINICAL «ND ROENTGEN DATA IN IO 
PATIENTS WITH CYSTATHIONINE SYNTHASE DEFICIENCY 








Synthase Level 
(Per Cent of Normal) 
Response to Vitamin Bg 


em ŘŘŘŘŇĖÁŮÁ——M 


Patient Age Main Chnical Features Main Roentgen Features 


on a 21 yr. Synthase 15% Hemiparesis Hemiatrophy 
Bg responsive Thrombophlebitis Prognathism 
Minor motor seizures Left kidney not visualized 
Violent >ehavior Scoliosis* 
R.N. 21 yr. Synthase 4% Slight mental deficiency Biconcave vertebral bodies 
Bg responsive Psychiatric disorder Narrow upper thoracic disks 
“Stroke” Humerus varus 
Lens disďocation Bowed radius and ulna 
Prognathism 
Long talus 
IVP: Dense papillary blush 
L.M. 25 yr. Synthase 0% Mental deficiency Scoliosis 
Bs unresponsive Thrombophlebitis Narrow upper thoracic disks 
Lens dis ocation Prominent growth arrest lines 
Calcified thrombus in superior 
vena cava 
Pectus excavatum 
Dural calcification 
Wide diploic space 
M.S. 24 yr. Synthase 0% Marfan-ike appearance _ Biconcave vertebral bodies 
Bs unresponsive Lens dis ocation Osteoporosis 
Detached retina Scoliosis 
Thrombosis (testis) Prominent growth arrest lines 
Learning disability Humerus varus 
Bowed radius and ulna 
Pectus excavatum 
Prognathism 
Dural calcification 
Arachnodactyly (metacarpal 
index = 8.95) 
Large capitate and hamate 
Long talus 
IVP: Dense papillary blush 
A.G. § yr. Synthase 5% Normal clinically Growth arrest lines 
Bs responsive (Sister of J.G.) 
J.G. 9 yr. Synthase 5% Mental deficiency Biconcave vertebral bodies 
Bs responsive Behavior problem Growth arrest lines 
Lens dis ocation Arachnodactyly (metacarpal 
(Brother of A.G.) index = 8.85) 
R.C. 5 yf Synthase 3% Hyperactive behavior Metaphyseal spicules 


Be partially responsive 


Myopia 


Large capitate and hamate 


EEUU EEEEEEEEEEE 


* This 21 year old male had had a cerebral vascular accident in the necnatal period, resulting in left-sided hemiplegia. The scoliosis 


may have been secondary to the resultant hemiatrophy. 


IVP= intravenous pyelography. 
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TaBLE III—(Continued) 


the most severe enzymatic deficiency®” had 
the greatest number of major roentgeno- 
graphic findings, but the particular type of 
finding was variable (Table 11). i 

In 2 adults with similar severe biochemi- 
cal defects (o synthase, no response to vita- 
min B,), widely different roentgen and 
clinical findings were present (Table 111). 
One (M.S.) showed severe skeletal involve- 
ment (Fig. 2, 4—D) and had had 2 episodes 
of orchitis, thought to be thromboembolic. 
The other (L.M.) had a calcified thrombus 
obstructing the superior vena cava. His 
skeletal involvement was limited to scolio- 
sis, growth arrest lines in the distal tibia 
and a wide calvarial diploic spacé (Fig. 3, 
A-E). A considerable amount of dural cal- 
cification was noted on his skull roentgeno- 
grams. The 2 adults who were responsive to 
vitamin B, had. fewer major roentgen find- 
ings than the 2 who were unresponsive. 
The adult with residual synthase activity 
of 4 per cent of normal (R.N.) had several 
minor skeletal changes including bicon- 
cave vertebral bodies, humerus varus, 


. _ Synthase Level 
Patient: Age (Per Cent of Normal) Main Clinical Features Main Roentgen Features 
Ms a Response to Vitamin Bg l : 
Treated with vitamin B, Long talus 
since age 12 months 
(Brother of M.C.) 
MC. 7yr Synthase 0% Mental] deficiency Biconcave vertebra! bodies 
bee 3 Ba partially responsive | Hyperactive behavior Osteoporosis (spine) 
a Seizures Growth arrest lines 
Lens dislocation Metaphyseal spicules 
a dost Retinal detachment Long talus 
a (Sister of R.C.) 
' JOR 7yr. Synthase 0% Mental deficiency Growth arrest lines 
a Bs unresponsive Lens dislocation Metaphyseal spicules 
(Brother of A.O’R.) Long talus 
1 AOR. gyr. Synthase o% Lens dislocation Scoliosis 
o B, unresponsive (Sister of J.O’R.) Osteoporosis “ 
Metaphyseal spicules 
Growth arrest lines 
Long talus 


Metacarpal index=8.5 


prognathism and an elongated talus (Fig. 
4, A-C). The adult (C.H.) with the mildest 
disease biochemically (15 per cent residual 
synthase) had no skeletal changes, except 
hemiatrophy, which was related to a cere- 
bral. vascular accident in early infancy, as 
well as prognathism. ` 

The metacarpal index was determined 
in all patients as an objective measure of 
arachnodactyly. One adult and 1 child had 
metacarpal indices greater than 8.5, evi- 
dence of arachnodactyly. 

The most frequently occurring findings 
in the adults and children together were 
prominent growth arrest lines in the distal 
tibia and elongation of the talus (Fig. 24; 
Table 11). In the adults, changes in the 
spine and prognathism were usually present 
(Fig. 4, 4 and C; Table 11). In children, the 
occurrence of one or more calcific spicules 
in the cartilaginous growth plate at the 
distal radius or ulna was noted most fre- 
quently. In each case a dense longitudinal 


streak was seen extending into the shaft 


just proximal to the calcific spicules (Fig. 
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(C) 





Fic. 2. Roentgenograms of a 24 year old man (M.S.) with severe enzymatic deficiency, unresponsive to 
pyridoxine, with extensive skeletal involvement. 
(A) Lateral view of the foot and ankle shows osteopor sis, multiple growth arrest lines, and elongation 
of the talus. (B) Lateral view of the cervical spine shows biconcave vertebral bodies and osteoporosis. (C) 
Osteoporosis, enlargement of the capitate and hamate, ard arachnodactyly are noted. (D) There is bowing 
of the distal radius and ulna. 
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FIG. 3. A 25 year old man (L.M.) with severe enzymatic deficiency, unresponsive to pyridoxine, with ex- 
tensive thromboembolic disease and limited skeletal involvement. 

(4) Superior vena cava calcification and scoliosis are seen. (B) The extent of tre calcified thrombus in 

the superior vena cava is best appreciated in the lateral view. (C) Bilateral injection of antecubital veins 


with Renografin 76 shows complete obstruction of the superior vena cava by the calcified thrombus. 
Numerous large collateral veins are demonstrated. 
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Fic. 3. (D) The diploic space is wide. Dural calcification :$s noted anteriorly. An eye prosthesis was placed 
following an enucleation performed because of acute glascoma. (E) Dural calcification is best seen in the 
Towne’s view of the skull. 


5). A similar finding may be present in 
phenylketonuria. 

On excretory urography, no abnormali- 
ties were found in any of the children. The 
left kidney was not visualized in the adult 
with the mildest enzymatic deficiency. A 
dense papillary blush was seen bilaterally 
in 2 adults, 1 responsive and 1 unrespon the 
to vitamin B, (Fig. 6). In the course ofsive 
injection for excretory urography, roent- 
genograms of the chest were obtained in all 
the adults and 4 of the children. There were 
no cases of superior vena cava obstruction 
except for the one suspected clinically and 
on the basis of calcification noted on chest 
roentgenograms. 


DISCUSSION 


The ocular, skeletal, and vascular 
changes in homocystinuria may simulate 
Marfan’s disease, but thromboembolic 
phenomena and osteoporosis have been 
considered to be distinguishing clinical 
features of homocystinuria. In our pa- 
tients, however, osteoporosis was not as 
prominent as described by previous au- 
thors.!9!3.16 It is likely that this is related to 
the young age of our patients (children 
under 10 years and adults in their 20s), 


and to the fact that they were referred 
frcm a variety of sources without emphasis 
on any particular clinical feature which 
might correlate with bone changes.” * 

Thromboembolic phenomena were a fea- 
tu-e in all of the adults but in none of the 
children. The adults, however, had proba- 
ble evidence of thrombotic episodes during 
childhood. 

If vascular injections are necessary in pa- 
tients with homocystinuria, the use of 
catheters is to be avoided because of the 
danger of initiating thrombosis.'® The fact 
that thrombi are known to occur in both 
arzeries and veins suggests a hypercoagula- 
ble state, but the exact etiology 1s uncer- 
tain.” 

Gaull eż al. and Uhlendorf et al.” have 
recently demonstrated that patients with 
cystathionine synthase deficiency who re- 
spond to massive doses of vitamin B, in the 
fo-m of pyridoxine have the largest amount 
of residual cystathionine synthase activity. 
Virtually no residual activity is present in 
those who are unresponsive to pyridoxine. 
In our patients, the severity of the enzy- 
matic deficiency and its response to vita- 
m-n B, correlated quantitatively, but not 
qualitatively with roentgenographic 1n- 


$2 
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Fic. 5. A dense longitudinal streak extends into 
the ulnar shaft from a metaphyseal calcific 
spicule. 


volvement. This is not surprising in view of 
the now recognized genetic heterogeneity 
of this disease.®!7 One clinical feature with 
an interesting relation to the roentgeno- 
logic findings was ectopia lentis. The 3 pa- 
tients (Table 11; C.H., A.G. and R.C.) who 
have normal lenses have very little skeletal 
involvement. Two of these (A.G. and R.C.) 
are children, however, and it will be of in- 
terest to see whether this status is main- 
tained. 
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Fic. 6. A dense papillary blush was seen on excretory 
urography in 2 adults. 


The adult whose skeletal disease is the 
mildest (C.H.), is suspected on clinical and 
enzymatic grounds of being a heterozygote.” 
He has no skeletal involvement except for a 
prognathic jaw and hemiatrophy, the latter 
attributable to an acute infantile hemi- 
plegia. 

One of the children (R.C.) is unusual in 
that he has been treated with vitamin Be 
since the age of 12 months. He is now § 
years old and is the only one of the 6 
chidren without prominent growth-arrest 
lines. 

A variety of renal abnormalities have 
been mentioned in homocystinuria.®:*™ 
Tke dense papillary blush, seen in 2 of our 
adult patients, may be part of the spectrum 
of medullary sponge kidney. Morreels eż 
al noted 1 patient with homocystinuria 
who had medullary sponge kidney. 





<< 


Fic. 4. A 21 year old man (R.N.) with scme residual synthase activity, responsive to pyridoxine, has mild 


skeletal involvement. 


(A) This man has biconcave vertebral bodies w 


ithoat osteoporosis. Renal contrast material is noted 


secondary to an intercurrent excretory arography. (B) The jaw is prognathic and the frontal sinuses are 
large. (C) There is a varus deformity of the humeral head. The cortical thickness of the humeral shaft is 


well maintained. 
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CONCLUSIONS AND SUMMARY 


The roentgenologic findings have been 
.. documented in Io patients with enzy- 
i "matically diagnosed deficiency of cysta- 
“thionine synthase. Patients responsive to 
‘massive doses of pyridoxine have the 
largest amount of residual cystathionine 
“synthase. activity. Those who are unre- 
aponsive show virtually no residual activ- 
ity. The pyridoxine-responsive patients 
sHow the mildest and fewest roentgeno- 
lógic findings. Similarly, those patients un- 
‘pesponsive to pyridoxine are the most se- 
< verely affected roentgenologically, although 
ge De. type of involvement is variable. 

s- Calcific spicules and streaks in the radius 
“or ulna may be diagnostically useful as an 
early finding in children. In young adults 
with thromboembolic disease, the presence 
of one or more of -the diverse skeletal 

“changes may suggest the diagnosis of 
pomocystinunss 


Paula W. Brill, M.D. 
Department of Radiology 
Mount Sinai School of Medicine 
rooth Street and Fifth Avenue 
New York, New York ioo29 


The authors wish to express their ap- 
preciation to Dr. Alex Norman for his help- 
ful: suggestions in the preparation of the 
manuscript. 
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COMPLICATIONS OF TOTAL HIP REPLACEMENTI™* 
A ROENTGEN EVALUATION 


By MAURICE F. MULLINS, M.B., B.Cu., RICHARD N. SUTTON, M.D., M.S.E.E., 
and GWILYM S. LODWICK, M.D. 


COLUMBIA, MISSOURI 


GO TOER for implantation of a total 
hip prosthesis is becoming more com- 
mon in the United States following a some- 
what earlier lead in Europe. Charnley in 
the early 1960’s introduced the concept of 
low-friction arthroplasty. “In this pro- 
cedure, both the acetabulum and the fe- 
moral head are simultaneously replaced by 
a prefabricated joint. The plastic socket 1s 
made of a high-density polyethylene and a 
femoral head of a relatively small diameter 
is considered essential to the design. Even 
more essential is the use of self-curing 
acrylict cement to bond the implant to the 
bone of the acetabulum and femur.” 

Several modifications of Charnley’s tech- 
nique have now come into widespread use. 
As the use of these prostheses becomes 
more common in the population, it be- 
hooves the radiologist to become more 
knowledgeable in their radiologic evalua- 
tion. This involves no new principles, only 
familiarity with problems unique to the 
design and implantation of these devices. 

Numerous devices are available, each 
with its advocates. Arguments for and 
against make interesting reading for the 
orthopedically inclined.’ The radiographic 
appearance of various devices used in total 
hip replacement has been succinctly re- 
viewed by Angell and Watts.’ 

At the University of Missouri Medical 
Center the device implanted is the Bechtol 
total hip prosthesis, similar in design to that 
of Charnley and the Müller (Fig. 1). 

While various complications have been 
associated with total hip replacement, not 


* The acrylic cement (referred to as methyl methacrylate) is 
made radiopaque by the incorporation of barium sulfate at the 
time the prosthesis is implanted. 





Fre. 1. Normal appearance of the Bechtol prosthesis. 
Note the radiopaque marker ring on the outer 
margin of the polyethylene acetabular component. 
The x-ray beam is centered over,the mid-pelvis. 


all of these complications lend themselves 
to roentgen evaluation. 

The purpose of this communication is to 
describe the roentgenographic appearance 
of the most frequently encountered com- 
plications. Since November 1971 the fol- 
lowing complications have been recorded at 


* From the Department of Radiology, School of Medicine, University of Missouri-Columbia, Columbia, Missouri. 


Research supported in part by USPHS Grant GM 17738. 
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this institution: (1) dislocation; (2) dis- 
ruption of the transplanted greater tro- 
chanter; (3) periarticular calcification and 
ossification or both: (4) protrusion of the 
acetabulum; (5) infection; (6) penetration 
of lateral femoral cortex; and (7) subop- 
timal acetabulum orientation. 


DISLOCATION 


Dislocation occurs most commonly in the 
immediate postoperative period. In fact, 
it is most likely to occur during recovery 
from anesthesia or within the first few days 
after surgery.® This phenomenon is presum- 
ably due to laxity of the periarticular mus- 
culature and improper postsurgical posi- 
tioning allowing excessive external rotation 
of the leg. If no error in the location of the 
acetabular prosthesis is present, reduction 
of the dislocation usually suffices. Late and 
recurrent dislocation is presumably related 
to.improper fitting of the prosthesis, usually 
excessive anteversion of the plane of the 
mouth of the socket or of the axis of the 
neck of the femoral component.‘ Posterior 
dislocations are usually associated with 
trochanteric detachment. Deffner et al.’ 
have applied the term “Saturn Ring” sign 
to the appearance of the dislocated Charn- 
ley-Müller prosthesis. When in place the 
radiopaque wire embedded in the cup of the 
prosthesis gives the appearance of Saturn’s 
rings equidistant from the planet or fem- 
oral head. Dislocation of the prosthesis 1s 
usually grossly evident (Fig. 2). Charnley* 
has recently reported a low incidence (1.5 
per cent) of posterior dislocation which he 
attributes to avoidance of anteversion of 
the socket and reattachment of the tro- 
chanter in such a way as to shorten capsular 
structures after reduction of the femoral 


head. 


DISRUPTION OF THE 
TRANSPLANTED TROCHANTER 


Total hip replacement is really a recon- 
struction of the entire hip joint rather than 
simple replacement. Because of this it 1s 
desirable to rearrange the lever ratios in 
the hip joint in order to provide a more 
favorable load on the cement bond to the 
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acetabulum. One facet of rearranging the 
lever ratios is the reattachment of the tro- 
chanter more laterally than normal by 
means of wire sutures.‘ Radiographic evı- 
dence of broken wires (Fig. 3) is not in and 
of itself indicative of serious problems. Wire 
breakage is usually a metal fatigue phe- 
nomenon from repeated bending and need 
not be associated with avulsion of the tro- 
chanter.! While considered undesirable, 
fibrous union of the transplanted tro- 
chanter to the femur still allows abduction 
of the leg if migration of the transplant 
posteromedially has not occurred. Avulsion 
of the trochanter on the other hand dis- 
rupts the abduction mechanism and con- 
stitutes a serious problem requiring re- 
attachment. 


PERIARTICULAR CALCIFICATION 
AND OSSIFICATION 


Periarticular calcification and ossifica- 
tion while included in the list of complica- 





Fic. 2. Posterior dislocation of Bechtol prosthesis. 
Note relationship of metallic femoral head to 
radiopaque marker ring. 
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tions does not prejudice the success of total 
hip replacement barring excessive com- 
promise of the range of motion of the femur. 
The cause of ectopic bone formation (Fig. 
4) 1s not known, although there is an in- 
creased incidence of its occurrence following 
dislocation or reoperation.! 


PROTRUSION OF THE ACETABULUM 


Protrusion of the acetabulum is usually 
grossly evident roentgenographically (Fig. 
5). It is more commonly seen in total hip 
replacement for rheumatoid arthritis and 
usually follows excessive use of the reamer 
in the soft rheumatoid bone of the ace- 
tabulum.® 


INFECTION 


Next to pulmonary embolism, post- 
operative infection is regarded by some as 
the most serious complication of total hip 
replacement. Even with scrupulous atten- 
tion to asepsis and good surgical technique, 
Charnley reports an infection rate of 3.8 





Fic. 3. Avulsion of greater trochanter. Note broken 
wires. Marked limitation of abduction in this case 
necessitated reattachment. 
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Fic. 4. Extensive periarticular ossification antero- 
medially. There was no limitation of motion in 
thas case. 


per cent.’ A much higher rate is found in 
cases wherein multiple procedures have 
been attempted as compared to the rate in 
those cases where total hip replacement 
was performed de novo." Obesity, rheuma- 
toid arthritis, and steroid therapy have 
also been identified as predisposing fac- 
tors which are associated with an increased 
incidence of postoperative infection.’ While 
well-known radiographic signs of infection 
such as mottling of bone, bone resorption 
and periosteal reaction may be associated 
with clinical evidence of infection, these 
signs may also appear in the absence of 
clinical infection. In addition, there are 
documented cases of infection which ex- 
hibit no radiographic findings.® Infection 
may also be associated with loosening of 
the prosthesis.!!° Figure 6 illustrates the 
radiographic findings in a case of early post- 
operative infection; i.e., clinical signs ap- 
parent I month after surgery. A thin lucent 
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Fic. 5. Protrusion of a cemented acetabular cup into 
the pelvis in a case of rheumatoid arthritis. 


line outlines the acetabular component of 
the prosthesis separating it from the bony 
acetabulum. Many authors have noted the 
indolent nature of infection, some cases re- 
ported as late as 4 years after surgery.’ This 
suggests to us that radiographic evidence 
of infection in the absence of clinical signs 
may deserve more serious consideration. 


PENETRATION OF THE LATERAL 
FEMORAL CORTEX 


Technical difficulties in the placement of 
the femoral implant are occasionally en- 
countered at the time of surgery. Various 
modifications of surgical technique have 
been employed in order to reduce this com- 
plication, e.g., making a more generous 
Incision proximally, thus allowing the 
femoral prosthesis to be inserted down the 
shaft of the femur without having to com- 
pete with the abductor muscle bulk.’ Con- 
tinued experience in total hip replacement 
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is making this complication (Fig. 7) less 
common. 


SUBOPTIMAL ACETABULAR ORIENTATION 


Figure 1 illustrates a normal placement 
of the prosthesis. The plane of the face of 
the acetabular component is oriented 45 
degrees to the midsagittal plane and mini- 
mally anteverted. Anteversion of the pros- 
thesis, as demonstrated in Figure 8, results 
in “opening” of the circumferential radio- 
paque marker ring. If measurement of the 
degree of anteversion is desired, care must 
be taken to control the radiologic exposure 
geometry. For example, centering over the 
mid-pelvis as in Figure 1 results in arti- 
factual “opening” of the plane of the ring 
due to beam angulation. For proper evalua- 





Fic. 6. Postoperative infection. A 72 year old man 
who developed clinical signs of infection one 
month after surgery. He was treated with anti- 
biotic irrigation. The arrow indicates lucent line 
of bone resorption between methyl methacrylate 
and acetabulum. Periarticular calcification is also 
evident anteromedially. 
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tion and to avoid beam angulation, the 
correct centering position is over the ace- 
tabulum itself which results in no arti- 
factual opening of the ring; i.e., both sides 
of the ring are superimposed, as shown in 
Figure 9. Miller’ recommends 10 to 15 de- 
grees of anteversion for his prosthetic de- 
vice which contains an opaque circumfer- 
ential ring related equatorially to the cup. 
He states that this degree of anteversion 
corresponds to about 10 mm. of radiologic 
separation or “opening” of the ring. The 
Charnley prosthesis contains an opaque 
half circle located in a polar relationship to 
the cup. While this does not facilitate radio- 
logic assessment of anteversion, it does al- 
low for in vivo determination of wear. The 
Bechtol modification of the Charnley 
prosthesis contains an equatorial ring simi- 
lar to that of the Müller modification. 


SUMMARY 


With increasing use of total hip replace- 
ment in orthopedic surgery, it is becoming 
essential for the radiologist to familiarize 





Fic. 7. Tip of femoral prosthesis (arrow) pene- 
trating lateral femoral cortex. 
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Fic. 8. Marked anteversion of the acetabular cup 
with the rim oriented go degrees to the mid-sagit- 
tal plane (compare with Figure 1). 


himself with the normal as well as the ab- 
normal appearance of prostheses used in 
this procedure. Several authors have exam- 
inec the complications of total hip replace- 
mert with emphasis on problems which 
are associated with all aspects of the pro- 
cedure.':367,9 Tn a review of cases of total 
hip -eplacement using the Bechtol modifica- 
tion of Charnley’s low-friction arthro- 
plasty at the University of Missouri since 
November 1971, only those complications 
with radiographic findings have been in- 
cluded for discussion. 

Radiographically illustrated complica- 
tions of total hip replacement are: 1. dis- 
location; 2. disruption of the transplanted 
greater trochanter; 3. periarticular calcifi- 
cation and ossification or both; 4. pro- 
trusion of the acetabulum; 5. infection; 
6.’ penetration of lateral femoral cortex: 
and 7. suboptimal acetabulum orientation. 

It should be noted that not all of these 
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THE PAINFUL CHARNLEY TOTAL HIP 
REPLACEMENT* 
By CAROL DOLINSKAS, M.D.,+ ROBERT E. CAMPBELL, M.D.,4 
and RICHARD H. ROTHMAN, M.D., Pu.D.t 


PHILADELPHIA, PENNS¥LVANIA 


OTAL replacement of the hip by the 

Charnley technique has gained wide 
popularity among orthopedic surgeons for 
its ability to produce a mobile and re- 
markably painless hip. Pain following a 
Charnley total hip replacement is unusual. 
In the Eftekhar® series of 120 patients fol- 
lowed for at least 4 years after surgery, 
only 2 had significant pain at the conclu- 
sion of the study. In the patient with a 
painful total hip replacement, however, 
this symptom may herald a serious com- 
plication. 

Careful clinical and roentgenographic 
examinations are required to determine the 
etiology of the pain. The radiologist, there- 
fore, must be aware not only of the normal 
appearance of the prosthetic devices in 
place, but also of those findings which may 
indicate a complication. 


THE NORMAL CHARNLEY TOTAL 
HIP REPLACEMENT 


The Charnley procedure includes re- 
placement of both the acetabulum and fem- 
oral head by prosthetic devices. The ace- 
tabular prosthesis is made of high molecular 
weight, radiolucent polyethylene. It is sur- 
rounded superiorly by a wire which aids in 
localizing the nonopaque prosthesis roent- 
genographically. The surface is grooved 
longitudinally and horizontally for better 
adherence of bone cement to the prosthetic 
device. When filled with radiopaque bone 
cement, the grooves may be visible on a 
roentgenogram. The femoral prosthetic 
component is a polished, stainless steel 
structure with a small head designed to fit 
precisely into the acetabular prosthesis. 

Both acetabular and femoral prosthetic 


* From the Department of Radiology,t and Division of Orthopedic Surgery,f Pennsylvania Hospital, Philadelphia, 
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components are held in place by methyl- 
methacrylate, an acrylic cement which in- 
terdizitates with bone producing a firm 
surface over which stress is evenly dis- 
tributed. Methylmethacrylate is radio- 
lucent but is rendered radiopaque by the 
addition of barium sulfate. To achieve ef- 
fective anchoring of the acetabular pros- 
thesis, a variable number of “key” holes 
are drilled in the pelvis about the acetab- 
ulum superiorly, medially and inferiorly. 
When filled with methylmethacrylate, these 
holes produce a greater surface area over 
which stress can be distributed. A small, 
hat-shaped device is placed in the central 
key hole, where the acetabular bone is 
thinnest, to prevent cement from entering 
the pelvis. 

The normal roentgenographic positions 
of the prosthetic components are best 
visualized on anteroposterior and cross 
table lateral roentgenograms (Fig. 1, 4 and 
B). A well-placed acetabular component 
faces laterally at 45 degrees from the hori- 
zontal—an angle simulating that of the 
normal acetabulum. It is medially dis- 
placed in the acetabular fossa and usually 
rotated a few degrees forward. The shaft 
of the femoral component should be in the 
center of the medullary canal. Barium im- 
pregnated methylmethacrylate should be 
seen separating the prosthetic device from 
the bone. At the bone-cement interface, a 
narrow band of radiolucency may be pres- 
ent normally. The etiology of the line is un- 
certain but may be related to the narrow 
zone of tissue necrosis produced by the high 
heat of polymerization of the methyl- 
methacrylate as it solidifies.!:'3 The greater 
trocnanter is surrounded by crossed verti- 


Pennsylvania. 
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cal and horizontal wires which hold the 
trochanter after it has been osteotomized to 
permit better exposure of the hip joint 
during the surgical procedure. 


THE ABNORMAL CHARNLEY TOTAL 
HIP REPLACEMENT 


The painful, complicated Charnley total 
hip replacement may be encountered at any 
time postoperatively, although some com- 
plications are more likely to be found at 
specific times after surgery. 

In the immediate postoperative period, 
significant pain in the replaced hip which 
lasts longer or is more severe than 1s usu- 
ally encountered after any surgical pro- 
cedure should be carefully evaluated. Often 
the diagnosis is clinical, and the pain is due 
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Fic. 1. (4) Anteroposterior and (B) cross table 
lateral roentgenograms demonstrate the normal 
position of the acetabular and femoral prosthetic 
components as held in place by barium contain- 
ing methylmethacrylate. The methylmethacry- 
late is seen outlining the grooves in the acetabu- 
lar prosthesis. The thin lucent line at the bone 
cement interface around both prostheses is a 
normal finding. 


to a wound infection, hematoma or seroma. 
A rare possibility, to be considered espe- 
cially in the patient with severely osteo- 
porotic bone, is an unrecognized fracture of 
the pelvis or proximal femur inadvertently 
produced during surgery. 

After the immediate postoperative pe- 
riod, the most common and most serious 
causes of pain in a replaced hip are loosen- 
ing of the prosthetic components and deep 
infection. 

Clinical recognition of a loose prosthesis 
is usually based on the acute onset of pain 
following sudden activity or weight bearing 
stress. The pain may be in the hip, groin, 
thigh or knee. Pain of a sharp, constricting 
nature in the mid-thigh frequently indi- 
cates loosening of the femoral shaft. A 
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painful “clunk”’ elicited on motion is con- 
sidered a reliable sign of a loose or unstable 
prosthesis. 

Roentgenographic diagnosis of loosening 
usually depends upon previous roentgeno- 
grams for comparison. Progressive widen- 
ing of the thin, radiolucent line normally 
seen surrounding the radiopaque methyl- 
methacrylate is an important sign of loosen- 
ing. Also, the prosthetic components may 
show migration relative to bony land- 
marks’ (Fig. 2, 4 and B). 

Cine roentgenography has been em- 
ployed with some success to diagnose 


loosening, but plain roentgenograms in full 
adduction and abduction will frequently 
demonstrate a change in the positions of 
the prostheses. Occasionally, arthrography 
may be necessary to conclusively demon- 


A] 


hip replacement. 
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strate loosening. A traction roentgenogram 
should be included in the routine arthrogra- 
phy examination, since evidence of minimal 
loosening may be seen only with this ma- 
neuver.!? Extravasation of contrast ma- 
terial around the radiopaque methyl- 
metñacrylate is best visualized by subtrac- 
tion techniques which allow visual separa- 
tion of the contrast material from the 
methylmethacrylate which is of approxi- 
mately the same density. 

Loosening alone usually occurs because 
of improper handling or insertion of the 
methylmethacrylate during surgery,” but 
more often, the signs of loosening indicate 
underlying deep infection. Infection sur- 
rounding the replaced joint may occur soon 
after surgery and is suspected when the pa- 
tient continues to have significant pain in 
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Fic. 2. This 26 year old male had a Charnley total hip replacement after failure of a previous Tronzo total 


(4) Initial roentgenogram was normal. (B) Nine months later, significant bone resorption has occurred 
about the methylmethacrylate surrounding and anchoring the femoral prosthesis. This finding is consistent 
with loosening of the prosthesis, either with or without asscmiated deep infection. 
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Fic. 3. This 67 year old male had continuous hip pain 
following his total hip replacement. 
The lateral roentgenogram demonstrates peri- 
osteal reaction (arrows), the only sign of the infec- 
tion which was proven to cause the pain. 


the early weeks of ambulation. Frequently 
in total hip replacements, however, the 
pain of a deep infection may develop only 
after months of a pain free, uncomplicated 
course. In Charnley’s series of 582 patients 
followed 4 to 7 years postoperatively, infec- 
tion was encountered early in 1.6 per cent, 
but only after several months had passed 
in 2.2 per cent.” 

Fever, leukocytosis and other clinical 
signs of infection are often absent. Even 
aspiration of the joint may be negative,’ 
and pain may be the only clue to the de- 
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velopment of a deep infection. Roentgeno- 
graphically, the appearance of infection 
may be indistinguishable from that of 
loosening, with bone resorption due to the 
infection producing the widening of the 
lucent line surrounding the cement. Oc- 
casionally, the development of a diffuse, 
ragged osteitis and irregular cortical thick- 
ening and sclerosis may aid in recognition 
of the difference between these 2 entities’ 
(Fig. 3). 

All patients with a painful total hip re- 
placement should be carefully evaluated for 
infection but special emphasis should be 
placed on those who have had previous hip 
surgery, since statistically they have an in- 
creased incidence of infection.”""” 

Although other modalities have been 
tried, the only proven therapy for a deep 
infection is removal of the prosthetic com- 
ponents with conversion to a Girdlestone 
pseudoarthrodesis. 

Severe pain may be caused by factors 
other than loosening and infection, but 
they are extremely rare. A prosthetic com- 
ponent may fracture due to fatigue of the 
material.!! In the case of the femoral com- 
ponent, the diagnosis is based on the dis- 
covery of a lucency in the densely opaque 
metal. In the case of the nonopaque acetab- 
ulum, however, the diagnosis may be more 
difficult. Unless the fracture is gross and 
the parts of the prosthesis are separated, 
the demonstration, during arthrography, of 
opaque dissecting into the fracture may be 
the only means of detecting a fracture. The 
radiologist should be aware of one pitfall 
that may occur in the evaluation of the 
acetabular component for fracture. Oc- 
casionally, the grooves in the acetabular 
prosthesis, filled with methylmethacrylate, 
will be almost superimposed, with only a 
thin line of lucency between the grooves. 
The acetabulum may thus appear frac- 
tured. Another roentgenogram in a slightly 
different rotation will, however, show the 
grooves in a different projection and the 
widening or further narrowing of the lucent 
line will prove that the prosthesis is actu- 


ally intact (Fig. 4, 4 and B). 
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Fic. 4. (4) On a routine follow-up roentgenogram of the replaced hip of this 26 year old asymptomatic male 
there is demonstrated a lucent line (arrow) in the acetabular prosthesis which has the appearance of a 
fracture. (B) In a slightly different rotation, the lucency disappears proving that the prosthesis is intact. 
The excessively vertical placement of the acetabular component could lead to femoral dislocation. 


Most of the other complications of the 
Charnley total hip replacement do not 
cause severe pain but may produce a va- 
riety of other symptoms. The complication 
in this category most likely to cause 1m- 
mediate concern is a dislocation. Because 
of the small femoral head used in the 
Charnley technique, it was initially thought 
that dislocation would be common, but it 
actually occurs in less than 2 per cent of 
patients.!° Dislocation is usually seen in the 
first postoperative month and may result 
from adduction or ambulation before a 
solid fibrous capsule has formed around the 
replaced joint. The roentgenographic diag- 
nosis of a dislocation is based on loss of the 
normal, almost parallel relationship be- 
tween the curve of the femoral head and 
the wire surrounding the acetabular com- 
ponent (Fig. 5). 

Dislocation may be the consequence of 
abnormal angulation of the acetabular com- 
ponent during surgery. Excessively vertical 
placement of the cup may be conducive to 





Fic. s. This 64 year old, massively obese female had 
a previous dislocation of an Austin Moore pros- 
thesis. After replacement of this device with a 
Charrley prosthesis, repeated femoral dislocations 


occurred, as demonstrated on this anteroposterior 


roentgenogram. 
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Fic. 6. (4) Anteroposterior roentgenogram of the replaced Fip of this 66 year old male illustrates abnormal 
placement of the acetabular component outside the normal acetabular fossa. (B) Another surgical pro- 
cedure was required to properly position the prosthesis. The trauma of repeated surgery has produced 


myositis ossificans, demonstrated lateral to the joint. 
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dislocation on adduction. Dislocation with 
abduction is a possibility if the cup is too 
horizontal but such placement usually only 
limits the range of abduction. The acetabu- 
lar component may also be placed, during 
surgery, outside the true acetabular fossa 
and with stress, either just the femoral 
head, or even both components, may 
dislocate (Fig. 6, 4 and B). 

The most frequently encountered com- 
plications of the Charnley procedure, those 
involving the osteotomized greater tro- 
chanter, are also the least likely to produce 
significant symptoms. In Charnley’s series, 
7-3 per cent of patients showed breakage of 
the wires holding the trochanter and 42 
per cent had nonunion of the replaced 
trochanter.’ 

Wire breakage is usually seen after the 
trochanter has united with the femur, 
either by bony or fibrous union. It does not 
of itself cause symptoms and is probably 
due to cyclic stress on the wires with time? 
When the wires are broken early in the 
postoperative period, however, the tro- 
chanter, which has not yet united with the 
femur, may migrate, resulting in a non- 
union (Fig. 7, 4 and B). This complication 
is also frequently asymptomatic but oc- 
casionally has been shown to cause pain, a 
gluteal limp and an increased tendency to 
develop an adduction contracture.!° 

Hypertrophic or ectopic bone formation, 
and myositis ossificans, are occasionally 
seen, especially in the patient who has had 
previous hip surgery (Fig. 6B). They are 





Fic. 3. Extravasation of methylmethacrylate into 
the pelvis, as demonstrated in this total hip re- 
placement in a 61 year old female, is a common oc- 
cur-erce which rarely produces symptoms. 


infrequent causes of pain and are more 
likely to be clinically apparent by limiting 
motion of the joint. 

The extravasation of methylmethacry- 
late mto the pelvis is a very frequent roent- 
genozraphic finding in total hip replace- 
ments (Fig. 8) and is usually entirely 
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lic. 7. (4) Roentgenogram taken within 1 month following -otal hi replacement shows no abnormalities. 
/ g g g p rey 


At this time, the greater trochanter is not yet norm 


ally urited to the femur. (B) Two months later, the 


wires surrounding the greater trochanter have broken anz the trochanter has migrated superiorly. The 


patient was asymptomatic. 
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asymptomatic. However, at least 1 case of 
neurologic impairment of the leg has been 
reported secondary to sciatic nerve im- 
- pingement by the intrapelvic cement.? 


CONCLUSION 


_..- In summary, the presence of pain in a 
:, hip replaced by ‘the Charnley technique is 
“infrequent, but warrants careful clinical 
‘and roentgenographic evaluation for a 
. serious complication. 

The most common complications re- 
sponsible for persistent postoperative pain 
are loosening of the prosthetic components 
and deep infection. i 


Carol Dolinskas, M.D. 

. Department of Radiology 
Pennsylvania Hospital 

8th and Spruce Streets 
Philadelphia, Pennsylvania 19107 
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“CLIPPING INJURY” FRACTURE OF THE EPIPHYSIS 
IN THE ADOLESCENT FOOTBALL PLAYER: 
AN OCCULT LESION OF THE KNEE* 
By LEE F. ROGERS, M.D.,+ STANLEY JONES, M.D.,t A. ROSS DAVIS, M.D.,§ 
and GERAL DIETZ, M.D.|| 


HOUSTON AND DALLAS, TEXAS 


HIEN a passing acquaintance with the 

Sport pages makes one aware that the 
knee of an athlete is quite vulnerable to 
injury, particularly in football. Most dis- 
cussions center around ligamentous injury 
and internal derangements in professional 
and college athletes. One might assume 
that the high school athlete or adolescent 
would be susceptible to these same injuries; 
however, the adolescent knee may react 
differently to the same stresses. Forces that 
would result in a ligamentous injury in an 
adult are likely to result in an epiphyseal 
injury in a child or adolescent. 

The most common cause of a ligamentous 
injury or epiphyseal separation of the knee 
is a valgus stress, a force applied on the 
lateral surface of the knee. This most com- 
monly results from a so-called “‘clipping” 
injury in football, when a player is blocked 
or tackled from the lateral side at the level 
of the knee with the foot firmly implanted. 
In the adult this valgus force results in a 
strain or rupture of the medial collateral 
ligament.™!%!2? In the adolescent, the valgus 
force may be transmitted through the 
medial collateral ligament onto the distal 
femoral epiphysis or, less commonly, the 
proximal tibial epiphysis with a resultant 
epiphyseal separation.”® Severe valgus 
stresses are generated in other circum- 
stances and occasionally result in similar 
injuries. 

Most epiphyseal injuries are clinically 


and roentgenographically apparent. There 
remains a small number of undisplaced 
epiphyseal separations wherein the routine 
roentgenograms are unrevealing, thus sug- 
gesting or strengthening the clinical im- 
pression of a strain or rupture of the medial 
collateral ligament. A torn ligament re- 
quires immediate surgery, whereas an un- 
displaced epiphyseal separation is success- 
fully treated by casting alone. A mistaken 
diagnosis and an unnecessary surgical pro- 
cedure can be avoided by appropriate 
roentgenographic evaluation. 


MATERIAL AND METHOD 


This series consists of 8 undisplaced 
epiphyseal separations, 7 of the distal 
femoral and 1 of the proximal tibial 
epiphysis. All occurred in males between 
the ages of 14 and 17 years, median age 
15.4 years, and were the result of a severe 
valgus stress. Six occurred while playing 
football, 4 resulting from a clip-type block 
and 2 as the result of a tackle. Two were the 
result of traffic accidents, 1 thrown from an 
automobile and the other thrown from a 
motorcycle. The clinical and roentgeno- 
graphic findings were similar to the “‘clip- 
ping-injury’’ cases and, therefore, they are 
included in the present series. The pertinent 
findings are summarized in Table 1. 

The end of a growing bone consists of the 
epiphysis, growth plate, and metaphysis.*:9 
The growth plate consists of 4 distinct 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


From the Departments of Radiology and Orthopedic Surgery, Hermann Hospital, The University of Texas Medical School at Hous- 
ton Texas Medical Center, Houston, Texas; and the Department of Radiology, Parkland Memorial Hospital, Southwestern Medical 


School, Dallas, Texas. 
t Associate Professor of Radiology, Houston, Texas. 
t Resident in Orthopedics, Houston, Texas. 


§ Clinical Associate Professor of Orthopedic Surgery, Houston, Texas. 


|| Assistant Professor of Radiology, Dallas, Texas. 





zones of cartilaginous cells: the resting cells 
in juxtaposition to the epiphysis; the pro- 
liferating cells; the hypertrophied cells; 
and,:lastly, the zone of provisional calcifica- 
tion’ at the metaphysis. In epiphyseal 
separations, the line of fracture consistently 
lies within the zone of hypertrophied cells. 

The Salter-Harris classification®:* of epi- 
physeal injuries consists of 5 types. The 
first 3 are caused by forces parallel to or 
away from the epiphysis. These are pre- 
dominantly shearing or avulsive forces. 
The shearing forces are usually generated 
directly upon the epiphysis by the force 
creating the injury, whereas the avulsive 
forces are transmitted to the epiphysis by 
ligaments and tendons attached to it. Type 
I is a pure epiphyseal separation, a line of 
fracture involving the hypertrophied zone 
of the growth plate without involvement of 
either the epiphysis or metaphysis. Type 2 
consists of a fracture line through the zone 
of hypertrophied cells which at some point 
extends into the metaphysis, thus a frag- 
ment of the metaphysis accompanies the 
epiphysis. Type 3 is a fracture extending 
through the zone of hypertrophied cells 
which then turns into the epiphysis, thus 
` separating off a portion of the epiphysis 
from the metaphysis. The 2 remaining 
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| TABLE I 
_ FINDINGS IN “CLIPPING INJURY” CASES 
C Side Mechanism of Salter-Harris Roentgenographic Projection 
Pee (yr.) Injury Classification Revealing Fracture 
Distal Femoral 
I. GB 17 Left Clip Type 3 Stress 
II. RG 15 Right Tackle Type 3 Oblique 
‘UI. RN 17 Right Clip Type 3 Stress 
IV. LP 16 Left Auto accident Type 3 Oblique 
wv V. RAR 14 Right Tackle Type 3 Stress 
C SVI ROR iş Right Clip Type 3 Anteroposterior 
VIL. MW. org Left Clip Type3 Anteroposterior (14 days post injury) 
ee Proximal Tibial 
II. CL 14 Left Motorcycle accident Type2 Probable on anteroposterior, 


confirmed on stress 


types, Types 4 and 5, are the result of a 
force directed or transmitted towards the 


' epiphysis through the opposing bone. 


Type 4 is a fracture extending across the 
epiphyseal growth plate and metaphysis. 
Type 5 is a pure compression injury of the 
growth plate. The forces generated by a — 
clipping injury are either shearing or 
avulsive in nature. All 7 of the distal fem- 
oral epiphyseal separations were Type 3. 
The proximal tibial epiphyseal separation 


- was Type 2. Undisplaced Type 2 injuries of 


the distal femoral epiphysis have been re- 
ported’! as a result of a clipping injury, 
although none were encountered in this 
series. Type 2 injuries are the only injuries 
reported of the proximal tibial epiphysis”! 
under these exact circumstances. 


PHYSICAL EXAMINATION 


An undisplaced epiphyseal separation is 
difficult to diagnose by physical examina- 
tion alone. Muscle guarding and swelling ` 
are present. Pain is elicited by palpation 
over the medial aspect of the knee. The 
latter would tend to strengthen the impres- 
sion of a medial collateral ligamentous 
sprain or tear. A careful, detailed examina- 
tion might elicit tenderness and pain com- 
pletely around the growth plate in the 
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presence of a Type 2 injury; however, this 
is unusual. None of the present series were 
diagnosed on the basis of physical examina- 
tion alone. Roentgenographic evaluation 1s 
required. 


ROENTGENOGRAPHIC EVALUATION 


Grossly displaced epiphyseal separations 
are easily recognized.’ Type 2 injuries are 
most common and distal femoral separa- 
tions are more frequent than proximal 
tibial separations. The metaphyseal frag- 
ment, or corner sign, 1s evident. 

Undisplaced epiphyseal separations rep- 
resent a diagnostic challenge. The opposing 
margins of an epiphyseal fracture consist of 
cartilage and are relatively smooth; there- 
fore, the separated epiphysis may glide 
easily over the opposed metaphysis. This is 
aided by the pull of tendons and ligaments 
about the joint (Fig. 1). The epiphyseal 
separation may then reduce spontaneously. 
A Type 3 injury of the distal femoral epiph- 
ysis involving the medial condyle is the 
most common undisplaced, spontaneously 
reduced, epiphyseal injury at the knee. 


“Clipping Injury” Fracture 7I 


Similarly, undisplaced Type 2 separations 
of the proximal tibial! or distal femoral 
epivhysis™!! may occur. 

The diagnosis is made by the identifica- 
tion of a widened growth plate and a frac- 
ture line in the epiphysis in Type 3 (Fig. 2, 
A and B; and 3C) or a fracture line in the 
metaphysis, creating a corner sign, in Type 
2 (Fig. 6, 4 and B). In a Type 2 injury 
created by valgus forces, the metaphyseal 
fracture is situated laterally. The widening 
of the growth plate is more pronounced 
medially in either type (Fig. 24; 3C; and 
6A). In Type 3 injuries of the distal femoral 
epiphysis, the medial femoral condyle is 
involved. The epiphyseal fracture line lies 
within the intercondylar notch (Fig. 24; 
k t and SAA 

The diagnosis was obvious on the stan- 
dard anteroposterior and lateral roentgeno- 
grams in only 1 of the 7 Type 3 fractures of 
the distal femoral epiphysis (Fig. 24). A 
vague vertical fracture line may be evident 
within the notch in the anteroposterior 
view. In retrospect, 3 cases in the present 
series demonstrated such lines (Fig. 34; 


K US a UO 


Application 
of Force 


Creation 
of Injury 


Spontaneous 
Reduction 


Fic. 1. Diagrammatic representation of mechanism of Salter-Harris Type 3 injury of the distal femoral 
epiphysis. The spontaneous reduction occurs because of the pull of the ligaments and tendons about the 
joint aided by the smoothness of the opposing margins o? the fractured cartilage within the growth plate. 
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Fic. 2. (4) Anteroposterior roer tgenogram of the right knee of a 15 year old football player who sustained a 
clip-type block. Note fracture lines in the intercondylar notch and the medial portion of the distal femoral 
growth plate. (B) The lateral view is unrevealing except for the presence of a joint effusion. (C) Three and 
one-half months post injury. Extensive calcification is present at the superior margin of the medial femoral 
condyle and the distal femoral shaft, presumably the result of torn periosteum. The fracture has healed. 


44; and 54). The proximal tibial Type 2 
injury was suggested, but not considered 
definite, in the standard projections (Fig. 6, 
A and B). 

Oblique projections have been helpful, 
particularly when made with the knee in a 
few degrees of external rotation (Fig. 3C). 
These were obtained in only 2 cases and 
demonstrated an otherwise inapparent in- 


jury in each case. In 1 of these 2 cases, a 
tunnel or notch view was obtained and also 
definitely demonstrated the intercondylar 
fracture. 

Anteroposterior roentgenograms obtained 
during the application of a valgus stress on 
the knee have been utilized to confirm the 
presence of a medial collateral ligamentous 
rupture by the demonstration of a medial 





Fic. 3. (4) Anteroposterior roentgenogram of the right knee of a 15 year old football player who was tackled 


from the side at the knee. This view is unremarkable. In retrospect, there is a vague vertical fr 


acture line 


(arrow) in the intercondylar notch and a slight offset of the femoral epiphysis medially. (B) Lateral 
view demonstrates only a minute metaphyseal fragment arising from the extreme posterior margin of the 
distal femoral metaphysis. (C) Anteroposterior roentgenogram with minimal external rotation reveals a 
Salter-Harris Type 3 injury of the distal femoral condyle. 
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Fic. 4. (4) Anteroposterior roentgenogram of the right knee of a 17 year old football player who sustained a 
clip-type block. Only a vague vertical fracture line is present in the intercondylar notch. (B) Lateral view 


~ 
A 


demonstrates only a joint effusion. (C) Valgus stress view demonstrates a Salter-Harris Type 3 injury of 
the medial portion of the distal femoral epiphysis. The ve-tical component of the fracture line 1s not well 
visualized on this particular view. Note “phantom-air” phenomenon in fractured growth plate. (Courtesy 


of Dr. William Veatch, Olympia, Washington.) 


opening or widening of the joint space.” 
The importance of the stress roentgeno- 
gram in the adolescent and young adult 
suspected of medial collateral ligament in- 
jury has been emphasized by several 
authors.’:!!!2 This may demonstrate an 
otherwise unsuspected, inapparent epiphy- 
seal separation of either the distal fem- 
oral? or proximal tibial epiphysis.””? In 


the present series, 3 of the 7 Type 3 injuries 
of the distal femoral epiphysis were dis- 
closed only by this method (Fig. 4C; and 
sC). A stress roentgenogram was also 
util zed to confirm the Type 2 injury of the 
proximal tibial epiphysis (Fig. 6C) sus- 
peczed on the basis of standard anteropos- 
terior and lateral roentgenograms. Our ex- 
per ence suggests that the increased use of 





Fic. 5. (4) Anteroposterior roentgenogram of the left knee of a 14 year old football player who was tackled 
from the side. The fracture is not apparent. (B) Lateral v ew. A joint effusion is present. The fracture is not 
visualized. (C) Valgus stress view demonstrates Salter-Harris Type 3 injury of the medial portion of the 


distal femoral epiphysis. 
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Fic. 6. (4) Anteroposterior projection of the left knee of 
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a 14 year old male thrown from a motorcycle. Note 


questionable widening of the proximal tibial growth plate medially and metaphyseal fracture laterally 
(arrow). (B) The lateral view is unrevealing. (C) Valgus stress view demonstrates widening of the proximal 
tibial growth plate indicating the presence of an epiphyseal injury. This proved to be a Salter-Harris 
Type 2 injury. The metaphyseal fracture is not visualized in this view. (Courtesy of Dr. Charles E. Baker, 


Houston, Texas.) 


oblique projections might reduce the neces- 
sity of obtaining stress roentgenograms to 
disclose the fracture. In this series, prior 
oblique projections were not obtained jn 
any of the 4 cases in which a stress roent- 
genogram was utilized. In all 4 cases, the 
epiphyseal fracture was successfully dem- 
onstrated by this stress roentgenogram. 

In 1 case the correct diagnosis was es- 
tablished on the basis of roentgenographic 
findings in standard anteroposterior and 
lateral projections made 2 weeks after the 
injury. These disclosed the fracture line 
and callus formation. The injury was not 
apparent on the original roentgenograms. 
The clinical impression was a ruptured 
medial collateral ligament. The second 
roentgenograms were obtained as a pre- 
liminary evaluation prior to knee arthrog- 
raphy. The arthrography was cancelled 
upon review of the preliminary roentgeno- 
grams. 


TREATMENT AND PROGNOSIS 


The importance of making a distinction 
between ligamentous injury and epiphyseal 
separation is that undisplaced epiphyseal 
injuries of the distal femoral? and proximal 
tibial! epiphysis may be treated by closed 
reduction and casting. In contradistinction, 


ruptures of the medial collateral ligament 
require an immediate operative procedure 
and reapproximation of the torn margins.’ 

The prognosis of these particular epiphy- 
seal injuries is excellent. Residual signifi- 
cant deformities, growth disturbances, or 
limitations of motion have not occurred. 
Calcification has appeared within the soft 
tissues attached to the superior margin of 
the medial femoral condyle on the metaph- 
ysis (Fig. 2C). This has appeared in all 6 
cases of undisplaced Type 3 distal femoral 
epiphyseal separations in whom post-injury 
roentgenograms are available for review. It 
appears between 3 and 8 weeks following 
injury. This calcification js thought to be 
related to the torn periosteum or possibly 
torn adductor magnus insertion. It does not 
eppear to be within the medial collateral 
ligament and cannot, therefore, be accu- 
rately described as Pellegrini-Stieda’s dis- 
ease.'° In any event, it is not associated 
with clinical symptoms or signs. 


DISCUSSION 


Anatomic dissection of a young human 
cadaver, an immature monkey, and rabbit 
leg specimens have confirmed that both the 
medial and lateral collateral ligaments 
originate proximally on the respective 
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Fic. 7. (4) Anteroposterior and (B) valgus stress roentgenogrars cf an experimentally induced distal femoral 


separation in a young rabbit. A valgus force was applied. C) Anatomic specimen, frontal view. Note 
fractured distal femoral growth plate (A) and remaining shreds of intact periosteum (B). The patellar 
tendon is reflected anteriorly (C). (D) Anatomic specimen, ‘ateral view. The patellar tendon (C) is re- 
flected anteriorly. The remaining intact periosteum (B) obscures the fractured growth plate. The lateral 
collateral ligament is intact (D). (£) Anatomic specimen, meaaal view. The patellar tendon (C) is reflected 
anteriorly. The fractured distal femoral growth plate (A) is evident. The medial collateral ligament (E) 
remains intact. Note that this ligament originates on the femaral epiphysis distal to the growth plate. 
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hic. 8. (4) Anteroposterior and (B) valgus stress roentgenograms of an experimentally induced proximal 
tibial epiphyseal separation in a young rabbit. A valgus force was applied. (C) Anatomic specimen, frontal 
view, with slight external rotation. The fracture is not evident. (D) Anatomic specimen, frontal view. The 
periosteal insertion of the medial collateral ligament (D) is reflected superiorly, revealing the fracture of the 
proximal tibial epiphysis (E). (Æ) Anatomic specimen, frontal view, with slight internal rotation. The 
lateral collateral ligament (F) is intact. 
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medial and lateral surfaces of the distal 
femoral epiphysis. Note that this is distal 
to the growth plate. The distal site of at- 
tachment of the medial collateral ligament 
is on the medial metaphyseal surface of the 
tibia, i.e., distal to the proximal tibial 
growth plate and epiphysis. Similarly, the 
lateral collateral ligament inserts on the 
lateral metaphyseal surface of the fibula 
distal to the proximal fibular epiphysis and 
growth plate. 

Experimental injuries were created in 5 
young rabbit rear leg specimens. These 
were subjected to valgus stresses by holding 
the thigh in one hand, the lower leg in the 
other, and pressing against the lateral 
aspect of the knee with the thumb. In each 
case an epiphyseal separation, Type 1 or 2, 
was produced, 2 of the distal femoral and 3 
of the proximal tibial epiphysis. These in- 
juries were confirmed by roentgenograms 
(Fig. 7, 4 and B; and 8, 4 and B) and 
anatomic dissection (Fig. 7, C-E; and 8, 
C-E). The collateral and cruciate ligaments 
remained intact in every case. The origin of 
the medial collateral ligament was distal to 
the fracture line (Fig. 7E) in both cases of 
separation of the distal femoral epiphysis. 

The proximal tibial epiphysis is much 
less frequently fractured than its counter- 
part, the distal femoral epiphysis. This 1s 
believed to be due to its freedom from col- 
lateral ligament attachments.' The lateral 
collateral ligament inserts on the head of 
the fibula and has no tibial attachment 
(Fig. 7D; and 8£). The medial collateral 
ligament is attached only to a minor extent 
to the proximal tibial epiphysis but 1s 
broadly attached to the tibial metaphysis 
distal to the growth plate (Fig. 8, C and 
D).2 In the experimentally produced sepa- 
rations of the proximal tibial epiphysis, dis- 
section disclosed that this broad metaphy- 
seal insertion of the medial collateral liga- 
ment was stripped free up to the fracture 
line in the growth plate, but was otherwise 
intact (Fig. 8, C and D). This same descrip- 
tion was given by Welch and Wynne” in 
reporting a case of proximal tibial epiphy- 
seal separation in a 16 year old boy who 


“Clipping Injury” Fracture 77 


had sustained a clipping injury. In this case 
a medial collateral ligament rupture was 
suspected and the patient was subjected to 
operation only to find the ligament intact 
and the presence of the epiphyseal separa- 
tion. 

The ligaments of the knee, therefore, are 
generally stronger than the growth plates 
of -he distal femoral and proximal tibial 
epiphyses.+8 This statement was made as 
ear yv as 1894 by Jonathan Hutchinson,’ an 
English surgeon. Our own clinical and ex- 
perimental observations certainly support 
this thesis. 


SUMMARY 


The physician should be alert to the 
possibility of an underlying epiphyseal in- 
jury in an adolescent when a ligamentous 
injary of the knee is suspected clinically. 
This is especially true when a valgus force 
was sustained, as in a clipping injury in 
football, and a rupture of the medial col- 
lateral ligament is suspected. Under these 
circumstances, if the standard anteropos- 
terior and lateral projections of the knee 
are unrevealing, oblique and notch views 
should be obtained. If these are also unre- 
vealing, a valgus stress examination should 
be performed. 

This report is based upon 8 cases, 7 1n- 
volving the distal femoral and 1 the proxi- 
mal tibial epiphyses. 

Anatomic dissections were performed 
and experimental injuries were produced in 
rabbit specimens to determine the ana- 
tomic relationships between the growth 
plate, ligaments, and the epiphyseal frac- 
tures. 
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ARTHROGRAPHY OF THE LATERAL MENISCUS* 


By MURRAY K. DALINKA, M.D., JAMES F. LALLY, M.D., 
and VIJAY K. GOHEL, M.D. 


PHILADELPHIA, PENNSYLVANIA 


RTHROGRAPHY of the knee is a 
highly accurate diagnostic modality of 
value in a wide range of clinical disorders of 
the knee. Its diagnostic accuracy in medial 
meniscal tears is greater than go per 
cent. 1115 Many orthopedic surgeons now 
depend preoperatively on the arthrographic 
findings, a situation clinically analogous to 
myelography. 

Lateral meniscal injuries have generally 
been subordinate to medial meniscal in- 
juries which are 3 to 20 times more com- 
mon.” (The lower figure was derived from 
athletic injuries, the higher figures are 
from miners.) In a mixed series the average 
is 8 to 1.17 Smillie!’ refers to the ‘‘silence” of 
the lateral compartment of the knee, as 
large lateral tears may be asymptomatic or 
refer symptoms to the medial joint space. 
Compounding the problem, lateral tears 
often accompany medial meniscal injuries 
with double lesions occurring in 6 to 12 per 
cent®:!? of cases. 

A brief review of the roentgen anatomy 
and pathology of the lateral meniscus 
visualized by double contrast arthrography 
will be discussed. All the data and illustra- 
tions are derived from over 700 knee ar- 
thrographies performed at Thomas Jeffer- 
son University Hospital during the past 2 
years. 


METHOD 


Our technique! is very similar to the 
fluoroscopic method described in detail by 
Butt and McIntyre in 1969.° After thorough 
preparation and evacuation of all joint 
fluid, 20 ce. of air, § cc. of renografin 60 per 
cent and 30 to 60 cc. of medical grade car- 
bon dioxide are injected into the knee joint 
through a lateral approach. The joint dis- 


tention gives excellent visualization and 
the rapid carbon dioxide resorption de- 
crees2s post arthrographic pain.!*"4 

Cur examinations are all performed on a 
Siemens Siregraphic remote controlled 
unit and hence 2 people are required; 1 
operates the fluoroscopic control panel and 
changes films, while the other stresses the 
knee under television control. We have de- 
signed a canvas restraining device to facili- 
tate stressing of the knee (Fig. 1, 4 and B). 
This device is more rigid than cloth, easily 
made and inexpensive. Velcro strips are 
sewn to an 8 inch strip of No. 128 Barco- 
Dex white canvas which is attached to a 
flange that fits over the fluoroscopic table. 
At east 8 spot film roentgenograms of the 
lateral meniscus are taken (Fig. 2, 4-H). 
The average factors are: 60 kv., 200 ma. for 
o.2* seconds with a 0.6 mm. focal spot. 
Various authors recommend a focal spot 
size of 0.3 mm. to 1 mm. but we have 
found the o.6 mm. focal spot satisfactory. 


ANATOMY 


The lateral meniscus is nearly circular in 
con4zuration and covers a larger portion of 
the t bial surface than the medial meniscus. 
Its surfaces are slightly concave and it is 
triangular in cross section, changing only 
sligacly in size from the anterior to the 
posterior horn (Fig. 2, 4-H). Its average 
roentgenographic width is 1o mm. A large 
narrow recess is frequently present at the 
uncersurface of its anterior horn and 
micportion (Fig. 2, 4-D). 

The anterior horn of the lateral meniscus 
is ettached to the anterior intercondylar 
area of the tibia, behind and lateral to the 
anterior cruciate ligament. The posterior 
hom inserts into the intercondylar fossa, 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


From the Department of Radiology, Thomas Jefferson University Hospi=al, Philadelphia, Pennsylvania. 
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in the evaluation of the lateral meniscus. 


anterior to the medial meniscus. The pos- 
terior horn lacks an attachment where the 
tendon sheath of the popliteus muscle com- 
municates with the joint space posteriorly. 
Two synovial struts attach the meniscus to 
the capsule, one above and the other below 
the muscle (Fig. 2, G and H). The menis- 
cal femoral ligaments run from the pos- 
terior horn of the meniscus to the medial 
femoral condyle. The fibers are anterior 
(ligament of Humphry) and posterior 
(ligament of Wrisberg) to the attachment 
of the posterior cruciate ligament. The 
loose attachments posteriorly are responsi- 
ble for the lateral meniscal mobility. 
RESULTS 

In the last 2 years we have performed 
over 700 double contrast knee arthrogra- 
phies at Thomas Jefferson University Hos- 
pital. There were 148 confirmed medial and 
53 lateral meniscal tears in 183 patients, 18 
of whom had bilateral tears. 

Forty-eight of the lateral meniscal tears 
were diagnosed arthrographically—an ac- 
curacy of greater than go per cent. There 
were 7 peripheral tears (Fig. 3) and 7 tears 
associated with degenerative menisci (Fig. 


Fic. 1. Stressing device for knee. (4) Knee stressing device. 
Note flange which attaches to side of table and Velcro strips 
on either side of canvas. (B) Knee stressing device as used 





4) in this group. There were 2 torn discoid 
menisci (Fig. 5), 1 of which was also cystic, 
and an additional cystic meniscus (Fig. 6). 
Four patients had previously undergone 
medial menisectomy. Of the 5 false nega- 
tives, 4 could not be seen on retrospect; 3 of 
these were sharp horizontal tears and the 
other was associated with a large popliteal 
cyst. One patient had a small anterior horn 
tear which was identified on review of the 
roentgenograms. 


DISCUSSION 


The anatomy of the lateral meniscus 1s 
more complex than the medial meniscus. 
Its arthrographic appearance, with particu- 
lar attention to its posterior horn, was de- 
scribed in detail by McIntyre in 1972." 
Some authors have had difficulty in diag- 
nosing lateral meniscal tears vfa arthrogra- 
phy.*:2° Our accuracy was greater than go 
per cent and there were no false positives. 
The diagnosis of internal derangement of 
the knee on the basis of history and physi- 
cal examination is often difficult, particu- 
larly with respect to the lateral joint com- 
partment; in I orthopedic series 1t was $4 
per cent. 
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Fic. 2. (4-H) Spot film roentgenograms of normal latera. meniscus from anterior to posterior horn. Note 
that the meniscus size is approximately constant from anterior to posterior horn. A large recess is seen 
anteroinferiorly (4—D). Synovial attachment struts about the popliteus tendon are identified posteriorly 


(E and F). 
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Fic. 3. Peripheral detachment, posterior horn lateral 
meniscus. Note absence of superior attachment 
strut and lack of mobility which is inferred by the 
failure of upward and central movement with 
stress. (Compare to Figure 2, Æ and F.) 


In a total of 53 lateral tears there were 18 
patients who had concomitant medial tears 
and 4 additional patients who had under- 
gone previous medial menisectomies. There 
were double tears in 18 of 183 patients. 
Peripheral lateral tears were very frequent 
in McIntyre’s series and accounted for all 
of his lateral tears, excluding cystic and 
discoid menisci.'® In his series lateral 
meniscal pathology was as frequent as 
medial meniscal tears. We have had a num- 
ber of arthrographically d:agnosed periph- 





Fic. 4. Torn degenerated lateral meniscus. The un- 
dersurface of the meniscus is irregular and un- 
sharp. It appears more opaque than normal 
secondary to contrast medium within the small 
horizontal tears. The femoral articular cartilage 
is irregular. 
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Fic. 5. Torn discoid meniscus. The lateral meniscus 
is large, extending almost to the intercondylar 
notch. A tear is evident. 


eral tears that became pain free on con- 
servative therapy. These patients were 
excluded from our series as they were not 
surgically confirmed. Only 7 lateral tears 
were truly peripheral tears: often the pe- 
ripheral attachments were torn, but the 
tear was extensive involving the entire 
meniscus.‘ 





Fic. 6. Torn degenerated meniscus with cyst forma- 
tion. The lateral meniscus has an irregular shape 
with increased opacity secondary to extensive de- 
generation with horizontal tears. The arrow points 
to a communicating meniscal cyst. 
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Lateral tears are occasionally confined to 
the anterior horn and may present with a 
locked knee (Fig. 7, 4 and B). On occasion, 
tears are confined to the posterior horn and 
do not involve its peripheral attachments. 
Rarely, bucket-handle tears are seen in the 
lateral meniscus (Fig. 8). 

We have had 2 cystic lateral menisci, 
both with tears. One patient’s cystic menis- 
cus was also discoid and the second pa- 
tient’s cystic meniscus was associated with 
degenerative meniscal changes (Fig. 6). 
Meniscal cysts are not true cysts as they 
are lined by synovial cells.!8 They are multi- 
locular and mucinous and are much more 
frequent laterally>!618 than medially, oc- 





(4) Torn anterior horn, lateral meniscus. 


Fic. 7, 
Patient presented with “locked knee.” (B) Linear 
tear of anterior horn, lateral meniscus, without dis- 
placement. 
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Fıc. 8. “Bucket-handle” tear of lateral meniscus. 


curring in 22 per cent of Smillie’s lateral 
menisectomies.!8 They are usually small 
and peripheral, may communicate with the 
jomt and vary in size on flexion and ex- 
tension.? Their origin is conjectural with 
developmental,” traumatic!® and degenera- 
tive proponents. In our experience they 
are rarely recognized at arthrography. 
Tkey are frequently found in association 
with abnormal menisci and their small size 
and inconsistent communication with the 
synovium are probably responsible for the 
difficulty in arthrographic diagnosis.” 
Two patients had torn discoid menisci 
and an additional patient, who is not in- 
cluded in the series, had an intact discoid 
meniscus (Fig. 9). This patient was only 2 
years old and is being followed clinically. 





ic. 9. Intact discoid lateral meniscus in 
2 year old patient. 
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Fic. 10. Large lateral meniscus with irregular con- 
figuration secondary to extensive tears. 


Discoid menisci are abnormally broad disk- 
shaped cartilages which almost always oc- 
cur laterally. They are thought to be re- 
lated to abnormal posterior attachments of 
the lateral meniscus.'°"* Strong meniscal 
femoral attachments do not permit com- 
plete forward movement during extension 
and pull the meniscus laterally during 
flexion, causing the characteristic click.!° 
This is a developmental rather than con- 
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genital abnormality. These thick menisci 
with impaired mobility are prone to tear 
and are more common in pediatric se- 
ries.419 Bilateral! and familial’ cases have 
been reported. The surgical approach is 
dithcult due to the strong meniscal femoral 
ligaments and large inferior lateral genicu- 
late arteries.'° The strong ligaments make 
removal through an anterior approach difh- 
cult and the large arteries predispose to 
postoperative hemorrhage.'!® The arthro- 
graphic diagnosis can be made when the 
meniscus extends into the intercondylar 
notch and the body is parallel rather than 
triangular in shape.™?!31419 As previously 
stated, we have seen only 2 torn discoid 
menisci but we have seen a number of cases 
of large lateral menisci with tears (Fig. 10). 
The differences between a large lateral 
meniscus and a discoid meniscus may be 
subject to interpretation; this, and the 
small number of children in our series may 
account for the relatively low incidence of 
discoid menisci in our material. 

We have also seen patients who present 
with “‘degenerative joint disease” confined 





Fic. 11. Lateral meniscal tear presenting as unicompartmental osteoarthritis. (4) Posteroanferior roentgeno- 
gram of knee revealing narrowing of lateral joint compartment with irregularity of lateral tibial plateau 
and small marginal osteophytes. (B) Arthrogram in same patient revealing abnormal lateral meniscal 
configuration and thinning of articular cartilage secondary toa torn degenerated meniscus. 
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to the lateral compartment. On arthrogra- 
phy, a torn degenerative lateral meniscus 
was seen (Fig. 11, 4 and B). Wet and 
others!® believe that an unrecognized me- 
niscal tear may cause unicompartmental 
osteoarthritis and that arthrography should 
be performed prior to surgery on these pa- 
tients. In some cases, menisectomy alone 
leads to gratifying results. 


SUMMARY 


Double contrast knee arthrography 1s 
very accurate in the diagnosis of lateral 
meniscal tears. 

Forty-eight of our 53 surgically proven 
lateral meniscal tears were diagnosed ar- 
thrographically with no false positives. The 
frequency of bilateral tears in our series 
was 10 per cent, but of those with lateral 
meniscal tears, 18 of 53 had medial tears. 
Four additional patients had prior medial 
menisectomies. The high incidence of 
double tears is significant and for this 
reason we believe that arthrography is indi- 
cated in all patients with presumed “‘in- 
ternal derangement of the knee.” 

It is our belief that routine preoperative 
arthrography will aid in the diagnosis of the 
silent lateral tears and perhaps prevent the 
occurrence of unicompartmental osteoar- 
thritis in these patients. 


Murray K. Dalinka, M.D. 
Department of Radiology 

Thomas Jefferson University Hospital 
11th and Walnut Streets 
Philadelphia, Pennsylvania 19107 
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SYNOVIAL RECESSES IN KNEE ARTHROGRAPHY 


By CHARLES E. MONTGOMERY, M.D. 


ROSWELL, NEW MEXICO 


REOPERATIVE assessment of knee 

joint anatomy and pathology is being 
increasingly sought by the orthopedic sur- 
geon. Knee arthrography, primarily as a 
fluoroscopic procedure, has afforded the 
radiologist with improved technical fea- 
tures in the study. Most pathology is 
recognized by image intensification fluoro- 
scopy and recorded by fluoroscopic spot 
filming. The ability of the fluoroscopist to 
move the tibial plateau perpendicular to 
the screen at will appears to be the greatest 
single advantage over the “blind”? non- 
fluoroscopic methods. 


Knee arthrographic anatomy and pathol- 
ogy have been well documented.*:? Normal 
synovial recesses are well known and de- 
scribed on occasion in arthrographic re- 
ports. The normal recesses have produced 
some confusing situations in arthrographic 
interpretation. The recess appearance of 
traumatic partial separation of the medial 
meniscus from the joint capsule has also 
been noted. 

The recesses in 100 consecutive examina- 
tions performed in a 14 month period of 
1971-1972 in a private radiology office 
were analyzed. These examinations closely 





Fic. 1. Normal synovial recesses. Occurrence in this study in parentheses. (4) Medial anterior, superior 
(11 per cent), inferior (g1 per cent). (B) Medial posterior, superior (32 per cent), inferior (10 per cent). 
(C) Lateral anterior, supérior (4 per cent), inferior (98 per cent). (D) Lateral posterior, inferior (98 per 
cent). 
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followed the technique described by Angell,!? 
but utilized both prone and supine posi- 
tions. 


NORMAL RECESSES 


The normal synovial recesses have the 
arthrographic appearance in any one pro- 
jection of a pouch, projecting beyond the 
adjacent femoral or tibial articular margin. 
The recess or pouch is better described as a 
trough which extends a variable distance 
about the periphery of the medial or lateral 
portion of the joint. 

There is considerable individual varia- 
tion with no age or sex correlation in size, 
shape, presence or absence of the synovial 
recesses (Fig. 1, 4—-D). The tibial or inferior 
recesses are more frequent. The inferior re- 
cess on the lateral side was seen most uni- 
formly (98 per cent), both anteriorly and 
posteriorly. The anterior component of the 
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Fig 2. Normal synovial recess. Half of the lateral 
anterior inferior recesses in this study assumed this 
b lobular configuration. 


inferior lateral recess is often more mobile 
so that a bilobular appearance is obtained 
when well distended, giving both cephalad 





Fic. 3. Abnormal synovial recesses. (4—D) Each of these 4 medial posterior pseudorecesses were 
shown at surgery to be of traumatic nature. The meniscus tear is evident in D. 
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and caudad directions to the distended re- 
cess (Fig. 2). The inferior recess on the 
medial -side is near constant anteriorly 
(91 per cent), but was seen posteriorly in 


. only 10 per cent. 


Superior recesses are more infrequent. 


| The medial superior recesses, although ap- 
pearing to extend to a site between the 
upper convex meniscus margin and joint 
ie capsule, were not correlated with trau- 
. - matic pathology as is the abnormal medial 


cephalic directed inferior recess described 
below. 


r 


ABNORMAL RECESSES - 


Traumatic separation of the convex mar- 


gin of.the`medial meniscus from the Joint 
«capsule produces a collection of contrast 
medium having the appearance of a cephalic 


directed inferior recess in many cases. This 
inferior capsule separation seen adjacent to 
the posterior horn of the medial meniscus 
was présent in some degree in 30 per cent 
of the cases in this study, its frequency 
leading: to this configuration being called a 
pseudorecess in our practice. Nearly one- 
half of these separations appear tó have 
healed with conservative management. Of 
18 operated patients having a posterior 


: „medial pseudorecess, 14 had associated 


meniscus tears. 

In the acute stage the posterior medial 
pseudorecess undoubtedly represents an 
abnormal cavity in the loosened fibrous 
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union of the capsule and meniscus, but 
with chronicity the possibility of synovial 
proliferation into the traumatically pro- 
duced space can be considered. Anatomy 
texts describe an inconsistent bursa be- 
tween the medial collateral ligament and 
medial meniscus, but presence of such has 
been considered by arthrographers to be 
pathologic for many years.5 Representa- 
tive traumatic abnormal inferior posterior 
medial recesses are shown in Figure 3, 4-D. 


SUMMARY 


The occurrence of normal synovial re- 
cesses and the frequency of abnormal trau- 
matic recesses in a small arthrographic 
series are recorded. 


809 West Alameda 
Roswell, New Mexico 88201 
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ARTHROGRAPHY IN RUPTURE OF THE SUPRA- 
PATELLAR BURSA WITH PSEUDOCYST 
FORMATION* 


By ADAH M. DUNCAN, M.D. 


SANTA MONICA, CALIFORNIA 


- 


RTHROGRAPHY of the knee joint has 
been used to demonstrate meniscal 
and ligamental tears,’ ™!!? meniscal cysts,” 
Baker’s cysts,*? tears of the cruciate liga- 
ments,!° and masses within the joint space, 
including loose bodies, pigmented villi, 
nodular synovitis,!® lipoma arborescens,' 
synovial chondromatosis,* as well as 
changes due to osteoarthritis of hemo- 
philia.” 

This paper presents 3 cases of rupture of 
the suprapatellar bursa (one causing a cyst- 
like mass in the thigh) proven by arthrogra- 
phy with discussion of the possible etiology. 

The technique of knee arthrography used 
is based on work by Turner and Budin." It 
is as follows: 20 cc. renografin 60 is instilled 
into the knee joint employing the lateral 
suprapatellar approach. Knee joint effu- 
sion, if present, is removed and the opaque 
medium is then injected under fluoroscopic 
control. The knee is wrapped in an elastic 
bandage, and flexion and extension exercise 
is carried out 25 times. Following this, 9 
spot roentgenograms of each meniscal horn 
are obtained in varying degrees of obliquity. 
Overhead roentgenograms in the postero- 
anterior, lateral and oblique positions in 
flexion are taken. A normal lateral view of 
the knee is shown in Figure 1. 


REPORT OF CASES 

Case 1. A 4g year old physician, a tennis 
player, presented with painful swelling of the 
right thigh of 3 days’ duration, located approx- 
imately 10 cm. above the patella. He had ex- 
perienced pain on exercise of the right knee 
intermittently for 2 years. On physical exam- 
ination, with the knee extended, a soft, ill de- 
fined swelling was identified along the medial 
distal aspect of the quadriceps muscle approx!- 





Fie. 1. Normal lateral view of the knee in flexion. 


mately 10 cm. above the patella. Arthrography 
wes carried out demonstrating a large tear of 
the posterior horn of the medial meniscus (Fig. 
2). In addition, a tract measuring 3.5 cm. was 
seen to extend from the top of the suprapatellar 
bursa to a 5 by 2 cm. “‘cyst-like space” filled 
with contrast medium and communicating 
with the knee joint (Fig. 3; and 4). Anterior to 
th> cystic space, contrast material extended 
into the muscular plains of the thigh (Fig. 5). 


Twenty cubic centimeters of serous fluid was 


removed, the subsequent laboratory analysis 
demonstrating aseptic fluid. The patient was 
operated on and a torn medial meniscus re- 
meved. The suprapatellar bursa was explored 
and an area of inflammation and hemosiderin 
deposit was identified within the vastus me- 
dialis and vastus lateralis. The postoperative 


* From the Department of Radiology, Santa Monica Hospital Medscal Center, Santa Monica, California; and the Department 


of Radiology, USC Medical Center, Los Angeles, California. 
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iG. 2. Case 1. Tear of the medial meniscus, posterior horn. 


course was complicated by a hematoma of the 
right thigh, which was surgically evacuated, 
and the patient has since done well. Pathologic 
examination of the tissue taken from the cyst- 
like area demonstrates acute and chronic in- 
Hammation. 


Case 11. A 25 year old secretary with no pre- 
vious history of injury, 1 week prior to the 
arthrography struck her knee on a desk. There 
was moderate swelling and pain in the left knee 
and thigh. An arthrogram was obtained demon- 
strating contrast medium extending above the 
suprapatellar bursa (Fig. 6). No cyst-like space 
was seen. No operation was performed. 


Case 111. A 65 year old woman had a previous 
cerebral vascular accident and poliomyelitis, 
which limited the use of the left leg, and pro- 
duced equinous deformity of the left foot. Ten 


days prior to the examination there were 2 
falls with pain, instability and swelling of the 
left knee joint. Arthrography was carried out 
demonstrating contrast material communicat- 
ing with the suprapatellar bursa and located in 
the distal thigh (Fig. 7). 


DISCUSSION 


Suprapatellar effusion® and popliteal 
cysts’ (Fig. 8) are common findings in in- 
ternal derangement of the knee. Less fre- 
quently seen is the calf cyst of rheumatoid 
arthritis? (Fig. 9). Rupture of the supra- 
patellar bursa with or without pseudocyst 
formation may occur secondary to in- 
creased intracapsular pressure. The in- 
creased intracapsular pressure may be due 
to chronic knee joint effusion with or with- 
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out wrapping of the knee with an ace 
bandage and exercise, or acute increased 
intracapsular pressure due to injection of 
20 cc. of contrast material, wrapping the 
knee joint with an ace bandage and exer- 
cise. In this regard the weakest point of the 
knee joint has been shown by manometric 
studies to be the apex of the suprapatellar 
pouch.* Following repair of the internal 
derangement of the knee, resolution of the 
suprapatellar pseudocyst would be ex- 
pected to occur similar to that which can be 
seen with Baker’s cyst. 


SUMMARY 


Three cases of rupture of the suprapa- 
tellar bursa are described. 

In one case a pseudocyst formed and 
presented as a mass in the thigh. The other 





ic. 3. Case 1. Lateral arthrogram of the knee dem- 
onstrating contrast medium filled tract extending 
trom the suprapatellar bursa. 
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Fic. 4. Case 1. “Cyst-like space” 
communicating with joint. 


two cases represent rupture occurring dur- 
ing arthrography. 

[n the interpretation of knee arth rograms, 
special attention to the superior portion of 
the suprapatellar bursa, with additional 
roentgenograms of the thigh, if necessary, 
will no doubt reveal more cases of supra- 
patellar bursal rupture. 


Department of Radiology 

Sarta Monica Hospital Medical Center 
122¢ Fifteenth Street 

Santa Monica, California 90404 
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tance, and Darleen Stella for assistance in 
preparing the manuscript. 
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Fic. 6. Case 1. Irregular ‘“‘cyst-like space” arising 
from the suprapatellar bursa. 


D7 








Fic. 5. Case 1. Contrast material extending from the 
suprapatellar pseudocyst into the muscular layers 
of the thigh. 





Fic. 7. Case 111. Small pseudocyst arising from 
the top of the suprapatellar bursa. 
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Fic. 8. Lateral view of the knee joint 
demonstrating popliteal cyst. 
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USE OF XERORADIOGRAPHY IN CRUCIATE 
LIGAMENT INJURIES* 


By HARRY J. GRIFFITHS, M.D., avd CARL J. D’ORSI, M.D. 


BOSTON, MASSACHUSETTS 


EARS of the cruciate ligaments con- 
stitute about Io per cent of injuries to 
the knee. They usually can be diagnosed 
clinically by the so-called “drawer” sign, 
but in equivocal cases a simple diagnostic 
procedure can be of great assistance.*:® A 
lateral xeroradiogram of the knee can dem- 
onstrate damage to soft tissues, cruciate 
ligaments and bones with one exposure and 
is relatively simple to perform during 
double-contrast arthrography. 


MATERIAL AND METHOD 


Double contrast arthrography (using the 
Butt technique!) has been in routine use at 
the Peter Bent Brigham Hospital in Boston 
for over 2 years, and nearly 1,000 arthro- 
grams of the knee have been made. Re- 
cently a lateral xeroradiogram has been 
included in routine procedure. Of the 20 
patients who have had this additional tech- 
nique, the cruciate ligaments were normal 
in 15 (Fig. 1, 4 and B) in 3 the cruciate 


* From the Department of Radiology, Harvard Medical School and Peter Bent Brigham Hospital, Boston, Massachusetts. 
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Fic. 1. Normal cruciate ligaments as shown on lateral xeroradiograms of the knee. (4) The arrows indicate 
the synovial reflection overlying both the anterior and posterior cruciate ligaments. (B) The arrows indi- 
cate the cruciate ligaments. Note the extravasation of both air and contrast medium into the muscle 
planes. 
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Fic. 2. Tears of the posterior cruciate ligaments. (4) Note that the posterior density appears to run hori- 


zontally. The patient also has irregularity of the medial meniscus (anterior arrow). Note the ace bandage 
which is visible around the soft tissues (plus the butterfly clip). (B) Tear of the posterior cruciate ligament 
proven surgically. The normal reflections cannot be seea and a soft tissue mass can be seen lying poster- 


iorly (arrow). 


ligaments failed to visualize, and in 2 a tear 
of the posterior cruciate ligament was 
demonstrated (Fig. 2, 4 and B) (1 of which 
has been confirmed surgically). Two pa- 
tients were also found to have Baker’s cysts 
(Fig. 3). 

Films of the knee were exposed in antero- 
posterior and lateral projections using 300 
ma. at 1/15 of a second, a 3 mm. focal spot 
and 120 kvp. Plates were conditioned and 
processed at “C” setting. The settings 
(A-D) adjust the unexposed plate to an 
electrostatic charge appropriate for the 
area to be examined, and the processor con- 
trols the amount of toner powder available 
for image production. 


DISCUSSION 


Most authorities use special techniques 


to demonstrate the cruciate ligaments while 
performing double-contrast arthrography. 
Single-contrast arthrography has also been 
used to demonstrate cruciate tears, but this 
is not as accurate as double-contrast ar- 
th-ography in demonstrating meniscal in- 
juries. Since double-contrast arthrography 
has proven itself for the diagnosis of 
meniscal tears,‘ it would seem best to em- 
ploy an additional technique to enhance 
visualization of the cruciate ligaments at 
the same time, rather than having to per- 
form 2 arthrographies. 

XNeroradiography is a process of image 
reproduction dependent upon the electro- 
static properties of certain groups of sub- 
stances called semiconductors. High resolu- 
tion is one of the greatest assets: 600 lines 
per centimeter can easily be recorded. Its 
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Fic. 3. Xeroradiogram demonstrating retained con- 
trast medium in the suprapatellar bursa anteriorly 
and a large Baker’s cyst posteriorly (arrow). 


edge enhancement is useful in studying 
structures with sharp borders such as frac- 
tures and soft tissue calcification. This 
effect is somewhat dependent on the kılo- 
voltage, which can be diminished or aug- 
mented by manipulating the x-ray tech- 
nique.’ It has also been shown that scatter 
is much lower than with plain-film radiog- 
raphy.” These features all contribute to the 
sharp etched-like quality of xeroradio- 
grams. Furthermore, a wide recording lati- 
tude makes it possible for xeroradiograms 
to demonstrate clearly all radiodensities on 
a single exposure (1.e., bone through a 
plaster cast). Because the current tech- 
nique of xeroradiography utilizes a radia- 
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tion dose which 1s lower than was previously 
necessary, the procedure is now as safe as 
routine radiography. 

Neither single-contrast nor double-con- 
trast arthrography have lived up to their 
promise in the demonstration of lesions 
other than to the menisci. Hence, xero- 
radiography appears to be a promising 
method of enhancing the radiographic diag- 
nosis of knee injuries. 


SUMMARY 


The addition of xeroradiography to the 
radiologist’s armamentarium frequently 
helps in the diagnosis of soft tissue injury. 

Twenty patients who had double-contrast 
arthrography of the knee had xeroradio- 
grams for demonstration of the cruciate 
ligaments and in 2 patients tears of the 
posterior cruciate ligaments were shown, 
one of which was proven surgically. 


Harry J. Grifiths, M.D. 
Department of Radiology 
Harvard Medical School 

25 Shattuck Street 

Boston, Massachusetts 02115 
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LIPOHEMARTHROSIS* 


By PETER H. ARGER, M.D., 
and WALLACE 


PHILADELPHIA, 


RAUMATIC lipohemarthrosis may 

occur in any joint in which an intra- 
capsular fracture has occurred, allowing 
blood and fat to extrude into the joint 
space. Clinicians have traditionally used 
the presence of fat in the joint aspirate to 
distinguish a fracture from simple hemar- 
throsis. Radiologists have recognized fat 
blood fluid levels in the knee and the 
shoulder,!~* and have used this as a diag- 
nostic sign of fracture. In the shoulder 
joint, this finding has always heretofore 
been associated with a fracture dislocation® 
(Fig. 1, 4 and B). The presentation of a fat 
blood fluid level in a patient with only 
simple dislocation prompted a review of our 
experience with shoulder trauma. 


PAUL E. OBERKIRCHER, M.D., 
T. MILLER, M.D. 
PENNSYLVANIA 
MATERIAL 


From 1962 to 1971, 80 positive cases of 
shoulder trauma were seen at the Hospital 
of the University of Pennsylvania. Of these 
80, 44 had roentgenograms available for 
review. There were 27 fractures, 8 fracture 
dislocations and g simple dislocations of the 
shoulder joint. Fat blood fluid levels were 
present in 2 of 27 fractures (8 per cent), 
ç of 8 fracture dislocations (63 per cent), 
and 4 of 9 simple dislocations (45 per cent). 
In reviewing the roentgenograms, it was 
evident that many roentgenograms were 
not made in the erect position, the tradi- 
tional posture. In severely injured patients, 
the examination was often made in the 
supine position, so that the fat blood fluid 


A 


-~ 


* From the Department of Radiology, Hospital of the University of Pernsylvania, Philadelphia, Pennsylvania. 





Fic. 1. (4) Classic fracture dislocation of shoulder with fat blood fluid level 


(closed arrow) 


97 


(B) Schematic drawing of 4. 
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Fic. 2. 
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A 


(4) Extracapsular fracture without dislocation showing small fat 


blood fluid level (closed arrow). (B) Schematic drawing of 4. 


level would not be seen. It seems likely that 
fat blood fluid levels about the shoulder 
may be seen in even a higher percentage 
than is indicated by our review. 


DISCUSSION 


Lipohemarthrosis of the knee following 


trauma was first described by Kling? in 
1929. He found fat in the joint aspirate of 
6 of 15 patients (40 per cent). Holmagren? 
first reported the roentgenographic demon- 
stration of fat blood fluid levels following 
knee trauma by makıng a lateral roentgeno- 
gram with a horizontal beam. He found a 





Fic. 3. (4) Fat blood fluid level in simple dislocation without fracture 
(closed arrow). (B) Schematic drawing of 2. 


$ | 
Fic. 4. (4) Fat blood fluid level in simple dislocation without fracture 
(closed arrow). (B) Schemetic drawing of 4. 


fat blood fluid level in 50 per cent of 65 
cases.” 

Additional authors have reported this in 
the knee.!'4> In 1962, a fat blood fluid level 
was reported on shoulder roentgenograms 
by Saxton’ in 6 fracture dislocations. 

The source of the fat in the joint space is 
assumed to be the bone marrow. Pierce and 
Eaglesham® have postulated that tearing 
of a synovial membrane and its associated 
fat might cause lipohemarthrosis, but they 
reported no cases without associated frac- 
ture. 

Saxton® stated that 2 prerequisites are 
necessary for demonstration of a fat blood 
fluid level. These are: (1) a roentgenogram 
taken with a horizontal beam; and (2) a 
distensible joint well filled with blood and 
fat, preferably with the fat lying clear of 
the bone. He showed that in the knee joint 
10 to 20 ml. of fat and 80 to 100 ml. of 
blood are necessary to show a fat blood 
level. 

Several of our cases pose interesting 
problems regarding the origin of the fat in 
the shoulder joint following trauma. While 
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a at blood fluid level has not been demon- 
strated heretofore in a simple fracture of 
the shoulder without dislocation, its ap- 
pearance might readily have been predicted. 
Case 11 (Fig. 2, 4 and B) is a patient with a 
fracture of the proximal humerus without 
d slocation. The fracture in this case 1s not 
intracapsular, indicating various origins for 
the fat blood levels. 

Cases 11 and rv (Fig. 3, 4 and B; and 
4, 4 and B) are 2 of 4 simple dislocations 
in which a fracture could never be demon- 
scrated on either pre- or postreduction 
roentgenograms. 

We can only speculate about the origin 
cf the fat in the shoulder of patients with- 
out intra-articular fracture. Presumably, it 
must come from trauma to the synovium 
and associated intra-articular or periartic- 
alar fat. It is possible that a minute frac- 
-ure of the humeral head or glenoid was 
overlooked, but a careful search was made 
and no fracture could be seen on any 
roentgenograms. It seems likely that lipo- 
hemarthrosis occurs without an associated 
intra-articular fracture. 


100 P. H. Arger, P. E. Oberkircher and W. T. Miller E 


SUMMARY 


Lipohemarthrosis of the shoulder is dis-. 


cussed. 
The association of this entity with simple 
shoulder fractures and simple dislocations 


‘is demonstrated. 


Fat blöod fluid levels in the Jonie 


joint in extracapsular fractures and simple 


‘dislocations suggest that on occasion the 


fatimay arise from some other source than 
bone-marrow. 


Peter i. Arger, M.D. 


Department of Radiology 


Hospital. ‘of the University of Pennsylvania 


< 340 Spritce Street 
=° PhHadëlphia, Pennsylvania 19104 
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THE DISTAL ANTERIOR FEMORAL METAPHYSEAL 
DEFECT: AN ANATOMIC VARIANT THAT 
MAY SIMULATE DISEASE* 


By THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


i See growing skeleton is fraught with 
hazard for the unwary radiologist. 
This is particularly true in the distal por- 
tion of the femur where one may find a 
large number of aberrations of growth 
which simulate pathology. This report is 
concerned with such a variant in the cortex 
of the anterior aspect of the distal femoral 
metaphysis which is innocent in itself, but 
which has been misinterpreted as a mani- 
festation of incipient disease. 

This entity, which I have termed the dis- 
tal anterior femoral metaphyseal defect, 1s 
not uncommon and is probably frequently 
overlooked. I have seen it repeatedly over 
the years, but my attention was focused 
by the referral from an orthopedist of a 15 
year old boy, the son of a surgeon, who was 
being seen with regard to pain in the back 
of his right knee. The lateral roentgeno- 
gram of his knee, made elsewhere, showed 
the commonly seen irregularity of the cor- 
tex of the posterior aspect of the distal 
femur, and, in addition, a defect in the 
cortex of the anterior aspect of the distal 
femoral metaphysis, immediately above the 
epiphyseal line. The latter finding was of 
concern to the outside radiologist as well as 
to the attending orthopedist in that it 
might be a reflection of a pathologic 
process, particularly a neoplasm (Fig. 1). 
A similar appearance was not seen in the 
opposite knee (Fig. 2). The innocent nature 
of the finding was pointed out and the boy 
has done well without treatment. Follow-up 
roentgenograms showed reversion to nor- 
mal appearance with continued growth. 


DISCUSSION 


The anatomic variant described here is 
seen in adolescents of both sexes, particu- 





Fic. 1. Anterior cortical femoral defect in the right 
knee of a 15 year old boy. Note the posterior cor- 
tical irregularity (arrow). 


larly between the ages of 12 and 16 years. 
Another example is the 13 year old girl 
shown in Figure 3. This variant of growth 
is self-limited in that it disappears with ad- 
vancing age. 

The etiology of this cortical irregularity 
is unknown and is likely to remain an 
enigma histologically unless it is inad- 
vertently biopsied, as might have occurred 
in the patient described above if its inno- 
cent nature had not been recognized. The 
po-tion of the femur involved is intra- 
articular and it is unlikely that it represents 
an avulsive cortical irregularity as does the 
posterior cortical irregularity seen in Figure 
1.2 It is more likely to represent a variation 
in development similar to that described 
by Brower ef a/.' as a fibrous cortical lesion. 


* From the Department of Radiology, University cf Virginia School of Medicine, Charlottesville, Virginia. 
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Fic. 2. The left knee of the same patient seen in 
Figure 1. The anterior cortical femoral defect is 
not seen. 


Its importance appears to be solely one of 
recognition of an insignificant variation of 
growth and not as a manifestation of a 
pathologic process. 


SUMMARY 


A previously undescribed developmental 
defect in the cortex of the anterior aspect 
of the distal femoral metaphysis in adoles- 
cents is described. 

This normal variant may simulate a 
destructive lesion of bone and its recogni- 


Theodore E. Keats 
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Itc. 3. Anterior cortical femoral defect 
(arrow) in a normal 13 year old girl. 


tion is, therefore, of clinical importance. 


Department of Radiology 
University of Virginia School of Medicine 
Charlottesville, Virginia 22901 
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MULTIFOCAL OSTEOID OSTEOMA* 
A CASE REPORT AND REVIEW OF THE LITERATURE 


By ADAM GREENSPAN, M.D.,f ALBERTO ELGUEZABEL, M.D.,t and DAVID BRYK, M.D.§ 


BROOKLYN, NEW YORK 


STEOID osteoma is a rather common 
benign lesion consisting of a small (up 
to 2 cm.) nidus of highly vascularized 
osteoid tissue surrounded by sclerotic 
bone.*::8 In only rare instances may osteoid 
osteoma be multifocal: 10 such cases have 
been reported in the world literature.?°°7"™ 
The authors present a case of a multifocal 
osteoid osteoma with 3 nidi involving the 
distal tibia. 


REPORT OF A CASE 


This was a 17 year old male with a history of 
pain in the left lower leg of 3 months’ duration. 
The pain was promptly relieved by aspirin. 
Physical examination and laboratory studies 
revealed no abnormalities. Roentgen examina- 
tion of the left lower leg (Fig. 1, Æ and B) 
showed an area of sclerosis involving the lateral 
and anterior aspects of the distal tibia. The 
margins of the sclerotic focus were poorly de- 
fined and there was slight bulging and thicken- 
ing of the cortex on the lateral aspect. Within 
the sclerotic area there were 2 fairly well de- 
fined radiolucencies seen in both the lateral and 
frontal projections. Surgical resection of the 
involved area of the tibia was performed. Path- 
ologic study (Fig. 2) showed 3 sharply deline- 
ated oval, reddish, gritty nodules within the 
spongy marrow measuring 0.2 to 0.5 cm. in 
diameter which on histologic examination (Fig. 
3) showed osteoid tissue with trabeculae of new 
bone in a vascular stroma. The pathologic 
findings were consistent with multifocal osteoid 
osteoma. 


DISCUSSION 


The characteristic roentgen appearance 
of osteoid osteoma is that of a small oval 
or round lucent center (the nidus) sur- 


rounded by a zone of radiopacity (the 
sclerotic bone).!° Occasionally, a densely 
mineralized central part or ring-like cal- 
cifed central area can be observed."! When 
the lesion is situated in small bones, the 
pattern is usually that of a dense center 
representing nidus ossification separated 
from the surrounding sclerotic bone by a 
rim of radiolucency representing the un- 
ossified nidus.! 

Occasional cases of osteoid osteoma may 
present with atypical manifestations. These 
are: subperiosteal location (the nidus ex- 
tends into the soft tissues raising the 
periosteum) ;**" juxta-articular location;® ° 
accelerated growth;’ spontaneous regres- 
sion;8 occurrence in a very young group of 
patients;!? occurrence without character- 
istic pain;® or appearance as a double lesion 
(widely separated lesions in the same 
bone) .® 

In the previously reported cases of multi- 
focal osteoid osteoma, 5 were true multi- 
focal lesions having the appearance of mul- 
tiple circumscribed radiolucencies of a size 
similar to that of a nidus of the usual 
osteoid osteoma, enclosed in a common 
black of sclerotic bone. One was medullary 
in location with 3 foci in the sacral bone.” 
Three cases presented in a peripheral juxta- 
cortical location. One showed 2 foci in the 
femur,? another was in the ethmoid bone 
(reported as multifocal, but the number of 
foci is not given),! another in the pubic 
bene (reported as several small foci). The 
fifth case demonstrated several small foci 
in the posterior elements of the vertebral 
bedy of the second lumbar vertebra involv- 


* From the Departments of Radiology and Pathology, The Jewish Hospital and Medical Center of Brooklyn; and the Department of 
Radiology, State University of New York, Downstate Medical Center, Brooklyn, New York. 

+ Resident in Radiology, The Jewish Hospital and Medical Center of Brooklyn. 

t Associate Pathologist, The Jewish Hospital and Medical Center of 3rocklyn. 

§ Director of Radiology, The Jewish Hospital and Medical Center of Brooklyn; Clinical Professor of Radiology, State University of 


New York, Downstate Medical Center. 
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Fic. 1. Roentgenograms of the left distal tibia. (4) Frontal and (B) lateral views. Note the sclerotic area in 
the lateral anterior aspect of the distal tibia adjacent to the lateral cortex. There are 2 well defined radio- 
lucencies (arrows) within the sclerotic area. The lower radiolucency is probably due to the lower 2 adjacent 


nidi seen on the specimen. 


ing the arch at its junction with the 
lamina.” Three other reported cases ap- 
peared to be unifocal originally, but after 
apparent surgical resection recurred as 
multifocal lesions." A ninth case was 
treated with radiation therapy and only 
follow-up roentgenograms and subsequent 
surgery demonstrated its multifocal archi- 
tecture.’ A tenth case showed only one long 
oval area of decreased density in the antero- 
lateral portion of the epiphvsis of the tibia. 
A specimen, however, showed 3 distinct 
rounded centers separated from each other 


by fibrous tissue and normal bone. Each 
focus had a central portion composed of 
vascular fibrous tissue with many giant 
cells and was surrounded by a wide ring of 
osteoid tissue.!” 

In our case, 2 radiolucent nidi surrounded 
by sclerotic bone were noted roentgeno- 
graphically in the distal tibia. The surgical 
specimen, however, showed 3 nidi with the 
inferior 2 nidi fairly close to one another 
but distinctly separated by sclerotic bone. 
Presumably the lower radiolucency seen 
roentgenographically was due to the 2 in- 
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Fic. 2. Low magnification microscopic section of the 
resected specimen showing 3 separate lesions 
(arrows) surrounded by sclerotic bone. The lesions 
measure 0.2, 0.4, and 0.5 cm., respectively, in 
maximum diameter. Lesions 1 and 2 are partially 
empty due to artifactual detachment of the nidi. 


ferior nidi, which could not be resolved 
roentgenographically because of their close 
apposition. 
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Fic. 3. High power microscopic section of one of the 
n di. Note the osteoid tissue with trabeculae of new 
bone in varying proportions in a vascular stroma, 
findings consistent with osteoid osteoma. 


SUMMARY 


A case is presented of a 17 year old male 
with an osteoid osteoma of the distal tibia 
which contained 3 nidi. 

Multifocal osteoid osteoma is an unusual 
presentation of this entity with only Io 
previously reported cases in the literature. 


David Bryk, M.D. 

Department of Radiology 

The Jewish Hospital and 
Medical Center of Brooklyn 

55© Prospect Place 

Breoklyn, New York 11238 


REFERENCES 


. Frerpercer, R. H., Lorrman, B. S., HALPERN, 
M., and Tuompson, T. C. Osteoid osteoma: 
report of 80 cases. AM. J. ROENTGENOL., RAD. 
THERAPY & NucLeEarR MED., 1959, 82, 194- 
205. 

. Gtynn, J. S., and Licurenster’, L. Osteoid 
osteoma with multicentric nidus: report of two 
cases. Y. Bone & Joint Surg., 1973, 55-4., 
855-858. 

Gorpanicu, I. F., and Barraca, L. Osteob!as- 
toma (fibroma osteogenetica). Chir. org. 
Movimento, 1958, 46, 353-388. 

4. Jarre, H. L. Osteoid osteoma. Arch. Surg., 1935, 
31, 709-728. 

_ Kenprick, J. I., and Evarrs, C. M. Osteoid 
osteoma: critical analysis of 40 tumors. C/in. 
Orthop., 1967, 54, 51-59. 

6. Laprpus, P. W., and Satem, E. P. Osteoid os- 
teoma: report of case with probable double 
lesion. Arch. Surg., 1949, 58, 318-327. 

Meary, R., D’AusineneE, R. M., and Maza- 


— 


to 


r 
-r 


Nn 


J 


106 A. Greenspan, A. Elguezabel and D. Bryk May, 1974 


BRAUD, A. Osteoblastomes benignes. Mém. scandinav., 1969, 40, 198-204. 

Acad. chir., 1965, 97, 911-925. 11. ScHajowicz, F., and Lemos, C. Osteoid osteoma 
8. Norman, A. Tumor and tumor-like lesions of and osteoblastoma. Acta orthop. scandinav., 

bones of foot. Seminars in Roentgenol., 1970, A 1970, 47, 272-291. 

407-420. 12. SHERMAN, M. S. Osteoid osteoma: review of 
9. Norman, A. Personal communication. literature and report of thirty cases. ¥. Bone 
10. Pautsen, J. O. Osteoid osteoma. Acta orthop. & Foint Surg., 1947, 29, 918-930. 


VoL. 121, No. I 


CALCIFICATION IN COOPER’S LIGAMENT™ 


By JOHN R. STEINFELD, M.D., K. E. SCHUIT, Pr.D., and THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


Ce has been reported in 
a wide variety of abdominal and pelvic 
structures,? but we are unaware of any ac- 
counts of calcification in the pectineal 
(Cooper’s) ligament. We have seen 2 cases 
of calcification that we believe lie within 
this structure (Fig. 1, 7 and 5). 

A previous report by Sartor? demon- 
strated almost the same pattern of calcifica- 
tion as seen in our cases, but the location 
ascribed to it is the “arcus iliopectineus, ” 
described as a strip of iliac fascia attached 
to the inguinal ligament and directed to- 
ward the iliopectineal eminence. Radiating 
fibers from this structure were described as 
the location of the calcification in Sartor’s 
roentgenograms. This explanation did not 
corroborate with our concept of the cal- 
cification, and prompted us to attempt to 
correlate the roentgenographic findings 
with the anatomy of the region. 


METHOD 


A cadaver was dissected in the inguinal 
area and a metallic marker placed on 
Cooper’s ligament. A roentgenogram of this 
assembly (Fig. 2) corresponded exactly 
with the position of the calcification in 
question. A metallic marker was also placed 
on the “arcus iliopectineus,” described by 
Sartor as dividing the broad space between 
the inguinal ligament and the iliac bone 
into the lateral lacuna musculorum and the 
medial lacuna vasorum. The marker was 
noted to be quite distant (Fig. 2) from the 
calcification described. 


DISCUSSION 


Cooper’s ligament is a lateral aponeurotic 
extension of the lacunar ligament, closely 
adherent to the pectineal line of the pubis, 
and extending laterally to the iliopectineal 
eminence.! It is this structure that is the 





Fic. 1. (4) Bilateral symmetrical curvilinear calcifi- 
cation in Cooper’s ligament (arrows). (B) Unilat- 
eral calcification in Cooper’s ligament (arrow). 





F-c. 2. Cadaver roentgenogram. Small arrow indi- 
cates marker placed on Cooper’s ligament. Large 
arrow marks location of “arcus iliopectineus. 


location of the calcification in both the 
roentgenograms of Sartor and the present 
study (Fig. 3). The “arcus iliopectineus, ” 
which must represent fibers of the iliopec- 
tineal fascia, lies considerably lateral to, 
and is oriented almost perpendicular to the 
calcification in question, and seems an un- 
likely explanation. 

Calcification in Cooper’s ligament should 
be added to the list of “physiologic” cal- 
cifications in the pelvis which appear to be 
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Fic. 3. Diagram illustrating location 
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a product of the aging process. Its recogni- 
tion is important since this rim of calcifica- 
tion might be mistaken as a manifestation 

_ of reactive new bone along the iliopectineal 
~ line in a patient with pelvic neoplasm. 
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SUMMARY 


Calcification in Cooper’s ligament is de- 
scribed and correlated anatomically. 

This “physiologic” calcification should 
not be mistaken for periosteal reaction 
along the iliopectineal line in patients with 
pelvic malignancy. 


John R. Steinfeld, M.D. 
Department of Radiology 
University of Virginia Hospital 
Charlottesville, Virginia 22901 
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EXTRAVASATION OF CALCIUM GLUCONATE AS A 
CAUSE OF SOFT TISSUE CALCIFICATION ` 
IN INFANCY* 


By PAUL E. BERGER, M.D.,f KATHLEEN P. HEIDELBERGER, M.D.,f 
and ANDREW K. POZNANSKI, M.D.t 


ANN ARBOR, MICHIGAN 


yen tissue calcification in the neonate 
or young infant is an unusual occur- 
rence. In our experience at the C. S. Mott 
Children’s Hospital, the most common 
cause of roentgenologically demonstrable 
soft tissue calcification in this age group has 
been extravasation into the soft tissues 
during attempted intravenous administra- 
tion of a solution containing calcium glu- 
conate. 

It is our purpose to report 3 such cases of 
calcium gluconate extravasation. We have 
also attempted to reproduce this finding in 
laboratory animals and have obtained his- 
tologic specimens for correlation with our 
roentgenographic findings. 


REPORT OF CASES 


Case1. K.P.—1 299 938. A 3 pound 6 ounce 
Negro male, transferred to the C. S. Mott 
Children’s Hospital at 24 hours of age because 
of apneic episodes and probable sepsis. The 
pregnancy was complicated by rupture of mem- 
branes 1 week prior to delivery. Delivery was 
by cesarean section at 33 weeks of gestation 
because of maternal temperature of 102.6° F. 
and transverse lie. Cultures of amniotic fluid 
subsequently grew hemolytic Streptococcus and 
E. coli. Apgar at 1 minute was 1 and the baby 
required intubation and resuscitation. At 6 
hours, the baby developed apnea and brady- 
cardia. 

On admission the infant was 32 to 33 weeks 
gestation. There was a Grade 2/6 systolic 
murmur; the remainder of the examination was 
otherwise unremarkable. The admission chest 
roentgenograms were interpreted as possible 
mild respiratory distress syndrome or pneu- 
monia. The patient was started on penicillin 
and kanamycin. 

At 2 days of age calcium was 5.2 mg. per cent 
and phosphorus 5.5 mg. per cent. Treatment 


corsisced of an infusion of calcium gluconate 
into a vein in the dorsum of the hand which 
subsequently infiltrated into the subcutaneous 
tissues. Several hours later a purplish discolora- 
tion of the dorsum of the hand was noted 
which was treated by warm soaks and eleva- 
tion. The following day swelling, erythema, 
and a large bleb appeared on the dorsum of the 
haad. Four days later the bleb opened spon- 
taneously and drained, but the erythema was 
persistent. At 10 days of age, there was per- 
sistent swelling and hard deposits between the 
second and third digits were palpated. At 3 
weeks of age a roentgenogram was obtained 
(Fig. 1) which demonstrated extensive linear 
and platelike calcification with definite vascular 
calcification also noted extending up the fore- 
arm. At 4 weeks of age a 2 cm. eschar that had 
formed (Fig. 2) began to slough and was re- 
moved, the underlying base appearing necrotic. 
At 6 weeks the base showed granulation tissue 
with mild contracture from scar formation 
causing some limitation of metacarpal-phalan- 
geal flexion of the third and fourth digits. The 
patient was treated with soaks and mechanical 
debridement by fine mesh gauze. 

The baby was discharged at 10 weeks of age 
with the lesion on the dorsum of the hand 
granulating well. 


Case u. S.H.—1 171 867. A 7 pound 3 ounce 
female was delivered at 41 weeks of gestation 
by cesarean section because of fetal distress. 
Apgar was 8 at 2 minute and Io at 5 minutes. 
At 2 hours of age the baby developed apnea 
and cyanosis for approximately 2 minutes 
which abated on stimulation. Six recurrent 
episodes of apnea at 30 to 60 minute intervals 
ensued. Clonic movements of the left arm and 
leg were noted, associated with the apneic 
episoces. 

Laboratory studies showed a C.S.F. glucose 
less than 10 mg. per cent, serum glucose less 
than 10 mg. per cent, and a serum calcium of 
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hic. 1. Case 1. Extensive linear and platelike calcifi- 
cation with vascular calcification extending up the 
forearm. Three weeks after extravasation of cal- 
cium gluconate. 


9.1 mg. per cent. Treatment was begun with 
intravenous and oral glucose. 

At 2 days of age the total serum calcium was 
6.5 mg. per cent. The patient was treated with 
4 cc. intravenous calcium gluconate and calcium 
gluconate was added to the oral feedings. Three 
days later the serum calcium was reported as 
2.7 mg. per cent. This was treated with ¢ cc. 
intravenous calcium. The following day the 
serum calcium was 8.3 mg. per cent and the 
child was doing well and continued to do well on 
oral feedings with oral calcium supplementa- 
tion. At 14 days of age an area of necrosis on 
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the right side of the scalp was noted, its etiology 
unknown. This was described as a central area 
of black necrosis surrounded by a peripheral 
area of erythema. Culture of the area showed 
no growth and 2 needle aspirations demon- 
strated no fluid or pus. The clinical impression 
was cellulitis of the scalp and treatment with 
soaks was begun. The patient was discharged 
home 3 days later with soaks prescribed for 
the scalp lesion. Return visit 10 days later 
showed an indurated “bony” area in the tem- 
poral region, posterior and superior to the area 
of necrosis. The necrotic area was debrided 
and cultures grew Staphylococcus aureus, coagu- 
lase positive. Treatment consisted of soaks, 
topical neosporin, and oral cloxacillin, 125 mg. 
QID. Ten days later the scalp lesion was felt 
to be improving and skull roentgenograms 
were obtained to rule out osteomyelitis (Fig. 
3). A calcified plaque was noted in the soft tis- 
sues overlying the temporal bone and the possi- 
bility of extravasation of calcium gluconate was 
suggested as the etiology. In retrospect it was 
noted that an intravenous extravasation had 
infiltrated in this area 10 days before the area 
of necrosis and erythema was noted. At 6 weeks 
of age the scalp was described as erythematous 
with a white necrotic center surrounded by 
calcium. Examination 4 days later showed de- 





liG. 2. Case 1. Eschar on dorsum of hand 4 weeks 
following extravasation of calcium gluconate. 
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creased induration, good granulation tissue in 
the necrotic area, and no exudate. At 10 weeks 
of age the head lesion continued to improve 
with only minimal cellulitis and small amounts 
of calcium still present. 

At 6 months of age there was complete heal- 
ing. Only a fibrotic scar was present at the site 
of previous necrosis. 


Case 1. V.B.—1 263 169. One month old 
infant female, second of twins, was born at 33 
weeks gestation with a birth weight of 2 pounds 
15 ounces. The infant did well initially, then 
developed mottling, tachypnea and grunting 
during the second week. She began having 
apneic episodes and was transferred to C. S. 
Mott Children’s Hospital at 1 month of age. On 
admission the baby was severely dehydrated 
with serum pH 6.8, and blood urea nitrogen of 
140 mg. per cent. The initial serum calcium was 
4.8 mg. per cent. 

The patient was treated for dehydration and 
acidosis, and the hypocalcemia was treated 
with intravenous calcium gluconate. The cal- 
cium rose to 7.7 mg. per cent. Ten days after 
administration of calcium, a 2.5 cm. by 2.5 cm. 
“lump” was noted over the medial condyle of 
the right knee. This was described as tender, 
warm, red, circumscribed and nonfluctuant. 
Consultants from the Departments of Infectious 
Disease and Orthopedics clinically felt that the 
differential diagnosis was one of cellulitis versus 
osteomyelitis and the baby was started on in- 
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Fic. 3. Case 11. Large amorphous calcification (ar- 
rows) projecting over temporal region, shown on 
oblique roentgenograms to be in soft tissues of 
temporoparietal area. Four weeks following ex- 
travasation of calcium gluconate. 
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travenous penicillin and methicillin. There was 
roertgenologic evidence of amorphous calcific 
density in the region of the right tibial condyle 
which was believed to be secondary to calcium 
glucorate infiltration. In spite of the roentgeno- 
logic findings, the patient was continued on 
intravenous antibiotics for 3 weeks without 
further complication. 

The erythema, swelling, and mass diminished 
and at the time of discharge only a small resid- 
ual ump remained in that area. 


REVIEW OF LITERATURE 


[1 1936 the first 2 reports of complica- 
tiors secondary to intramuscular admin- 
istration of calcium gluconate appeared in 
the medical literature. The case of Tumpeer 
and Denenholz!’ was that of an infant, who 
on -he third day of life developed tetany, 
and was treated with 1 cc. calcium gluco- 
nate intravenously and 9 cc. intramuscu- 
lary. An additional 10 cc. of calcium 
gluconate was given into each buttock on 
the fourth and fifth days. The infant did 
wel, but on the twentieth day the buttocks 
we-2 noted to be hard and indurated and on 
roentgenograms at 5 weeks of age there was 
diffuse spread of radiopaque material “ap- 
parently along the fascial planes of the 
thizhs and buttock, from the hips to the 
knees.” At the sixth week, the overlying 
skin sloughed and a piece of calcium ex- 
truced which was analyzed and proved to 
be calcium phosphate. On follow-up roent- 
gerograms there was progressive resorption 
of -he calcified material, so that at 4 
mor.ths of age only a slight amount per- 
isted. Tumpeer and Denenholz'® speculated 
that the normally soluble calcium gluco- 
nate, “may cause coagulation of the tissue 
when injected into patients with the dis- 
turbed calcium metabolism of tetany.” 
Coagulation “within the blood vessels” was 
felt tc account for the necrosis and slough- 
ing typical of gangrene. 

Van Hofe and Jennings'® reported the 
case of an infant who had received calcium 
gluconate on the third, fifth, and sixth days 
of life because of twitching. Ten cc. of 10 
per cent calcium gluconate solution was 
given into the thigh muscles on 2 occasions 


II2 


and Io ¢¢. was also given intramuscularly 
in the scapular area. At 3 weeks of age, the 
patient developed induration in all the 
previously injected areas. There was marked 
calcification visible roentgenographically 
throughout the soft tissue about both 
femora and in the interscapular region. 
Progressive: clearing of the calcific masses 
occurred at 2 and 3 months of age and at 6 
months: there was no evidence of calcific 
deposit.’ 

Shannon’. reported 2 additional cases, 


one of -which showed roentgenographic 


visualization of blood vessels of the knee 
joint, in the. area where a mass of calcium 
also..was located secondary to calcium 

. gluconate" intramuscular injection. The 


Í “ second case showed the startling finding. of 


a “rather massive deposit of calcium pres- 

ent in the substance of the right lung.” The 

calcific densities eventually disappeared. 
Additional cases were reported by Bak- 
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win! Lamm, and McLaren.” One of 
Lamm’s 3 cases developed gangrene, slough- 
ing of the buttock area, abscesses, and died. 


LABORATORY STUDY 
METHOD 


Initially 4 cc. of calcium gluconate was 
injected subcutaneously into disarticulated 
chicken thighs to determine whether or not 
the calcium solution itself was radiopaque. 
Next, 1, 2, or 4 cc. of calctum gluconate was 
injected subcutaneously into the thighs of 
living rabbits. These were observed clini- 
cally and roentgenologically over the next 6 
weeks and the rabbits were sacrificed at var- 
ious intervals for pathologic examination. 

Four additional rabbits were subse- 
quently studied and injected with either 
normal saline as controls or calcium gluco- 
nate as shown in Table 1. These were 
sacrificed as indicated and histologic speci- 
mens obtained. The injection site including 


TABLE Í 


EXPERIMENTAL STUDY: HISTOLOGIC FINDINGS 


Calcium ghiconate 


Epidermis Sub- Soft Tissue Vessel Wall Muscle 
Time Agent Dose and Dermis cutaneum Calcification Calcification Involved Cellular-Tissue 
a4hr. Saline 2 cc. o -+ o o o Focal perivascular eosino- 
s philic infiltrate 

24 hr. Calcium gluconate 2ce. o ++ + o) ++ Edema, eosinophilia, 
marked histiocytic 
reaction 

7ahr. Cakium gluconate 2ce. o ++ + o ++-+  Histiocytic infiltrate, occa- 
sional foreign body 
giant cells 

yda. Saline 2 ct. o o o o o 
8da. Calkiumgluconate 2c. o +++ + +. + +++ Granulation tissue, fibrous 

tissue proliferation and 
foreign body granulomas 

Igda, Cakciumgluconate 2ce. e) +44 44. + ++p- Same as 8 days, only to a 
greater extent 

3oda. Cakium gluconate 2ce. o ++ T + ++  Granuloma formation 

37da. Calcium gluconate gcc. ++++ E SE es EE E + + E E y Gross calcified, ulcerated 
lesion with calcium-flled 
inclasion cyst formation 

45 da. I cc. o ++ + o -+ Subcutaneum fibrotic, focal 


cakium in foreign body 
giant cells in muscle 


om absent; -+= present; +--+ = mild; ++-+ = moderate; -+++-+= marked. 
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skin, subcutaneum and underlying muscle 
was excised and fixed in neutral buffered 
formalin. Sections were cut at 7 microns 
and stained with Hematoxylin and Eosin 
and the Von Kossa stain for calcium. If 
necessary, the tissue was decalcified prior 
to sectioning. 


EXPERIMENTAL STUDY AND RESULTS 


Clinical response following injection of 
the calcium gluconate was somewhat vari- 
able and appeared to be dose related. There 
was development of some erythema and 
induration by the second day. By the fifth 
through seventh days there was more 
erythema and firm induration. By the 
tenth day there was a definite hard mass 
palpable. Erythema and mass were ob- 
served with as little as 1 cc. calcium glu- 
conate; however, the degree of associated 
erythema and the size of the mass appeared 
dose related. Only 1 rabbit, who received 
4 cc. calcium gluconate, developed a 
necrotic reaction. In the other rabbits there 
was progressive healing with decrease in 
erythema, resorption of calcium, and grad- 
ual disappearance of the mass. By 6 weeks, 
the injected site was clinically normal. 

The histologic results are summarized in 
Table 1. Control saline injections produced 
no reaction except for focal perivascular 
eosinophilia at 24 hours. The reaction to 
calcium gluconate at the same time was 
more eosinophilia, edema and a marked 
histiocytic reaction with calcification in- 
volving muscle fibers in groups and individ- 
ually. The reaction at 72 hours was a pro- 
gression of that at 24 hours, with more 
muscle calcification and the formation of 
foreign body giant cells, mostly around the 
calcium salts. 

At 8 days, the subcutaneum was mark- 
edly thickened with areas of calcification 
which were also seen in muscle. For the first 
time, calcium was seen in the walls of ar- 
teries and veins. The calcification was focal, 
involving different layers of the walls in dif- 
ferent vessels. No one layer was involved to 
the exclusion of others. At 15 days the re- 
action was still further accentuated to its 
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peak (Fig. 4). After 30 days the response 
was subsiding and there was granuloma for- 
mation. At 37 days, however, in the animal 
which received the largest dose of calcium 
gluconate, a large ulcerated calcified lesion 
was present (Fig. 5). This is the only case 
in which the epidermis was involved and 
the reaction was present in all layers, in- 
cluding calcification of blood vessel walls 
below muscle bundles. 

The oldest lesion, but the one associated 
with the smallest calcium gluconate dose, 
showed primarily subcutaneum thickening 
with more foreign body giant cells in 
muscle. The vascular calcification, as well 
as tie muscle and subcutaneum histiocytic 
infiltrates had resolved. 

Roentgenologic Findings. Immediately fol- 
lowing injection of calcium gluconate, no 
evidence of calcification was seen roent- 
gerographically in either the disarticulated 
chicken legs or the living rabbits. The 
earliest definite roentgenologic change ap- 
peered at 4 days following injection and 
consisted of minimal linear calcification 
which appeared vascular. The calcification 
increased up to a maximum at 2 weeks 
post injection, it was amorphous with some 
linearity representing vascular calcifica- 
tion (Fig. 6). On follow-up examination 
there was a gradual decrease of the calcium 
and no evidence of calcification was seen 6 
weeks post injection. 


DISCUSSION 


The intravenous use of calcium gluconate 
should be attended with great care. Cal- 
cium gluconate should not be injected in- 
tramuscularly even though this use is ad- 
vocated in Pharmacopoeia, the pharma- 
ceutical reference published by the Council 
of che Pharmaceutical Society of Great 
Britain. It states... “as it does not cause 
pain or necrosis it is also given intramus- 
cularly, though in infants it is advisable to 
employ the oral or intravenous route as 
cases of abscess formation in the buttocks 
have been reported.” 

Calcium gluconate has been shown to be 
incompatible and form precipitates when 
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Fic. 4. Cross section of rabbit skin, subcutaneum and muscle (epidermis at top of photograph). Fifteen days 
post subcutaneous injection of 2 cc. calcium gluconate. Fibrosis, edema and granulation tissue with ex- 
tensive calcification (black areas). At lower left center (arrows) is vein with calcified intima. (Hematoxylin 


and Eosin X9.) 


mixed with a variety of pharmaceuticals 
such as prednisolone sodium phosphate," 
prochlorperazine maleate, streptomycin sul- 
phate, and amphoteracin.!* Mizrahi eż a/.” 
stated that calcium gluconate injection 
should not be added to a continuous intra- 
venous infusion containing sodium bicar- 
bonate, because of the added risk of calcium 
carbonate precipitation. 

Chemical agents other than those con- 
taining calcium have been shown experi- 
mentally to produce soft tissue calcifica- 
tion. This is dealt with in depth in the 
monograph by Selye on calciphylaxıs. 
Soft tissue calcification has been produced 
using lead acetate,” vitamin D and ferric 
chloride.'® 


The histologic changes (Table 1) corre- 
late well with our roentgenographic find- 
ings. Thickening of the subcutaneum and 
calcification there and in the muscle are 
dose related. Maximum histologic and 
roentgenographic changes occur at 2 weeks 
and show a gradual decrease thereafter. By 
6 weeks only minimal changes persist his- 
tologically and roentgenographic calcifica- 
tion is no longer evident. The vascular 
calcification seen roentgenographically was 
also demonstrated histologically and is 
maximum at 2 weeks post extravasation. 
This is in keeping with the histologic find- 
ings of Leonard et al.’ They injected cal- 
cium ATP subcutaneously in rats and pro- 
duced the formation of white, circum- 
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Fic. 5. Cross section of skin, subcutaneum and muscle of rabbit, 37 days post subcutaneous injection of 4 
cc. calcium gluconate. Calcium filled inclusion cysts in upper dermis (top middle) with additional calcifica- 
tion in fibrous tissue thickening dermis are seen. (Hematoxrlin and Eosin X9.) 


scribed calcific plaques. They demon- 
strated considerable subcutaneous calcifica- 
tion. On histologic section the mineraliza- 
tion was especially pronounced in and 
around the blood vessel walls and in the 
fascia. 

The clinical response is variable and may 
be manifest at I to 2 days as erythema and 
bulla formation, resembling a localized 
burn as was seen in our Case 1. The lesion 
may also present as erythema and calcific 
mass as in Case 1. Subsequent eschar 
formation and sloughing of the skin 1s com- 
mon as occurred in 2 of our 3 cases and 
plastic surgery may be necessary. Secon- 
dary infection may occur and there has 
been I reported death as previously de- 


scribec. In one of our cases the clinical 
diagnosis was osteomyelitis and despite 
lack of roentgenographic evidence support- 
ing this diagnosis, the infant was still 
treated with intravenous antibiotics for 3 
weeks. With healing of the lesions there is 
gradual decrease in soft tissue calcification 
both clinically and roentgenographically 
and zhe calcium may completely disappear. 
This was shown in our Case 111 and was also 
demonstrated in our laboratory animals. 
Roentgenographic evidence of calcifica- 
tion may be seen within 4 to § days post- 
extravasation. The calcification 1s amor- 
phous, may be localized or spread through 
fascial planes. A rather striking finding, 
that of vascular calcification, was seen in 
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FıG:; 6. Lower extremity of rabbit, popliteal region, 4 
weeks post subcutaneous injection of 4 cc. calcium 
gluconate. Diffuse amorphous calcification with 
some linearity suggesting vascular calcification. 


Case 1. This was also demonstrated clearly 
in our laboratory animals. One case pre- 
viously reported by Shannon" also showed 
vascular calcification. 


DIFFERENTIAL DIAGNOSIS 


As stated at the outset, soft tissue cal- 
cification in the neonate and young infant 
is uncommon. The most commonly re- 
ported etiology is subcutaneous fat necrosis 
of the newborn. This entity has been de- 
scribed associated with hypercalcemia,’ 
hypothermia, and asphyxia and anox- 
emia. Calcification of a hematoma in the 
soft tissues due to birth trauma could con- 
celvably occur. To this differential diag- 
nosis we add extravasation of an intravenous 
infusion of calcium gluconate. This is an 
important cause of soft tissue calcification, 
as our reported cases and those reviewed in 
the medical literature illustrate. 

The roentgenographic findings are of 
great importance in that they are usually 
the key to the diagnosis which may be 
otherwise unsuspected clinically. 


SUMMARY 


Three cases of soft tissue calcification 
secondary to subcutaneous extravasation 
of an intravenous infusion of calcium glu- 
conate are reported. 

Histologic changes consist of thickening 
of the subcutaneum and calcification in the 
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subcutaneum, and the fascial planes. Vas- 
cular calcification may also be seen. 

Roentgenologic recognition and aware- 
ness of this diagnosis is important, as the 
clinical picture is variable and the etiology 
of the presenting inflammatory response or 
mass 1s often unknown. 


Andrew K. Poznanski, M.D. 

Department of Radiology 

C. S. Mott Children’s Hospital 

The University of Michigan Medical Center 
Ann Arbor, Michigan 48104 


The authors wish to thank Mr. Scott 
Harper for allowing us to use his rabbits. 
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"| PRIMARY LYMPHANGIOMA OF THE CALVARIUM* 


May, 1974 


By MORDECAI KOPPERMAN, M.D., and JOHN E. ANTOINE, M.D: 


ALBUQUERQUE, NEW MEXICO 


g "PRIMARY lymphangioma of bone was 


initially recognized by Bickel and Broders 


in 1947.1 Subsequently, additional cases 


have been reported with multiple bone in- 
volvement being usual.?: 81° 

The case reported here is of interest be- 
cause of the unusual presentation of a 
destructive lesion of the skull with absence 
of other osseous involvement. 


' REPORT OF A CASE 


_ A man, 27 years-old, noted a small bulge in 
the left frontal region which increased in prom- 
inencé‘slightly over 2 years. He had occasional 
left frontal headaches, but no tenderness over 
the small lump which appeared to increase in 
size when he was in the prone position. There 
was no history of head trauma. Physical exam- 
ination was unremarkable with the exception of 
the presence of a nontender, soft tissue prom- 
inence over the left orbit. Neurologic examina- 


. tion was normal. 
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„Clinical laboratory data included normal 


E  hèmogram, urinalysis, blood urea nitrogen, 


serum electrolytes and serology. The alkaline 


= phosphatase was 19 Iu (normal 9-35 Iu), cal- 


cium 4.9 mEq./l. and phosphorus 120 mEq./1. 
Protein electrophoresis was normal and no 
Bence-Jones protein was found. 

Roentgenologic examination demonstrated a 
destructive lesion of the left frontal bone just 
above the orbit with no reactive sclerosis (Fig. 
1, 4 and &). Anteroposterior and lateral tomo- 
grams of the left frontal area demonstrated 
extension to the roof of the left orbit and cribri- 
form plate. Skeletal survey was normal. A 3.2 
mc F'8 bone scan revealed an area of slightly in- 
creased activity in the left frontal bone (Fig. 2). 
The remainder of the bone scan was normal as 
was a Tc’ brain.scan. Selective left internal 
and-external carotid arteriograms did not show 
a vascular supply to the osteolytic lesion and 
were normal. A positive contrast examination 
of the left orbit did not demonstrate extension 
of the lesion into the orbit. 

Biopsy of the lesion revealed a histologic 


r 


pattern of folded, branching septa of connective 
tissue lined by endothelium (Fig. 3). Clear 
fluid was noted in some of the septa. No hemo- 
siderin deposition, calcification, or clotted 
blood were seen. The lesion-was diagnosed as a 
lymphangioma and was treated with roentgen 
therapy (2,000 rads in 5 days). The lesion has 
regressed in both physical and roentgenologic 
examination. 


DISCUSSION 


Lymphangiomas are relatively common 
tumors of the soft tissues with visceral in- 
volvement occurring less frequently. When 
bone involvement occurs it may be due to 
an extension of an adjacent lymphangioma, 
or to origination of the lesion in the bone 
itself. Flat bones, long bones and the skull 
are usually involved in this situation. Soli- 
tary involvement of the spine and the small 
bones of the hand has been reported.** The 
presentation of an isolated destructive le- 
sion of the skull with no other documented 
skeletal or visceral involvement has not 
been previously described. 

The destructive lesions- of bone appar- 
ently result from pressure atrophy secon- 
dary to encroachment of the endothelial- 
lined channels on the osseous architecture. 
Discovery of the lesion may occur inci- 
dentally or may be related to symptoms 
resulting from effects of the lesion such as 
pathologic fracture, pain in the area of the 
lesion or compression and/or invasion of 
adjacent tissues. 

The course of the disease is variable. Pa- 
tients with generalized skeletal involve- 
ment may have progression of the lesions 
with multiple pathologic fractures result- 
ing, while other patients may be asympto- 
matic with stabilization or a gradual regres- 
sion in the size of the bone lesions. 

Roentgenographically the bone lesions 
usually are destructive with a well defined 


* From the Department of Radiology, University of New Mexico, School of Medicine, Albuquerque, New Mexico. 
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Fic. 1. (4) Anteroposterior and (B) lateral projections reveal a localized, slightly irregular lesion, 
lytic in nature, without sclerotic margination. 


nonsclerotic margin. Occasionally, the le- 
sions may be ill-defined with thinning and 
disappearance of bone. Calcification has 
not been reported. Lymphangiography usu- 
ally does not enter into the evaluation of 
destructive lesions of bone. However, Naj- 
man e¢t al. injected opaque medium di- 
rectly into a skull lesion and demonstrated 
a multilocular cystic structure which proved 
to be a lymphangioma. By means of pedal 
lymphangiography, Nixon’ reported dem- 
onstration of multiple areas of osseous in- 
volvement occurring in a diffuse lymph- 
angioma of a lower extremity. Lerut et al.’ 
recently presented 3 cases of solitary 
lymphangioma of bone involving the elbow, 
femur, and a distal phalanx of the hand, all 
of which were scan positive. These patients 
had normal bone surveys and normal scans 
in the remaining osseous areas. 








»->- 

Fic. 2. An anterior projection of a F!8 scan demon- 

strates slight increase in activity in the region of 
the lesion. 
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The histologic pattern is that of multiple 
fine endothelial-lined channels. 
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The differential diagnosis of this lesion 
usually includes metastatic disease, histio- 
cytosis X, Gaucher’s disease, fibrous dys- 
plasia, and congenital fibromatosis and 
neurofibromatosis. If the differential diag- 
nosis is expanded to include lymphangioma, 
then lymphangiography prior to biopsy 
might prove helpful, particularly in the le- 
sions of long bones.’ 

As the histology of lymphangioma and 
hemangioma is very similar, the appearance 
of the lesion at the time of surgery and the 
type of fluid it contains becomes important 
in the final histologic diagnosis. 


SUMMARY 


Primary lymphangioma, a rare lesion, 
should be considered in patients with 1so- 
lated destructive lesions involving the skull. 

The diagnosis presently is made by 
biopsy. 

Extent of osseous involvement may be 
determined by utilizing a bone scan in con- 
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junction with the more routine skeletal 
survey. 


Mordecai Kopperman, M.D. 

Department of Radiology 

The University of New Mexico School of Medicine 
Albuquerque, New Mexico 87106 


The authors wish to express their grati- 
tude for assistance in the preparation of 
this paper to Morton M. Kligerman, M.D., 
K. Michael Nelson, M.D., Michael Pallay, 
M.D., and William i Black: M.D. 
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MULTIPLE CALVARIAL “DOUGHNUT LESIONS”* 
A CASE REPORT 


By PETER M. ROYEN, M.D., and M. B. OZONOFF, M.D. 


NEWINGTON, CONNECTICUT 


|= calvarial “doughnut lesion” previ- 
ously described in the literature is felt 
to represent a benign, incidental finding 
which is histologically (2 biopsy speci- 
mens) consistent with reactive osseous 
fibrosis following local injury. All 21 lesions 
described by Keats and Holt! occurred 
singly in adults 16 to 72 years of age and 
were unassociated with other skeletal ab- 
normalities.” Their review of the literature 
disclosed only 1 example of a similar lesion.® 
This was felt to represent an area of infarc- 
tion in a patient with sickle cell anemia. No 
biopsy was obtained, however. 

The present case demonstrates multiple 
calvarial lesions, similar in appearance to 
the aforementioned “‘doughnut lesion,” and 
associated for the first time with abnormal- 
ities in other bones. 


REPORT OF A CASE 


A healthy 13 year old white boy of Italian- 
Swedish parentage was referred to Newington 
Children’s Hospital for evaluation of “lumps” 
on his head. 

Four months prior to admission, while comb- 
ing his hair, the patient felt a firm, nontender 
bony mass in the posterior frontal region, 
which seemed to increase in size during the 
ensuing 3 months. Although he had had occa- 
sional nonspecific right periorbital and occipital 
pain during the preceding year, the patient 
denied any illness other than intermittent 
rhinitis. 

Past history revealed that the patient had 
had normal neonatal and childhood develop- 
ment except for fractures of the clavicle, radius, 
and ulna at the age of 7 years. The patient’s 
parents and 4 siblings were all in excellent 
health. There was no family history of blood 
dyscrasia. 

Three hard, nontender fixed calvarial masses 
measuring I to 3 cm. were palpable. The patient 
was neurologically normal, and no organo- 


mega_y, ecchymoses, petechiae, or café au lait 
spots were present. 

Laéeratory examination. Hemoglobin, hemato- 
crit, and white blood cell count and differential 
were normal except for 11 per cent eosinophilia. 
Serum alkaline phosphatase determinations 
were significantly elevated—14.8 and 10.6 
Bodansky units (normal, 2.2 to 6.8). Electro- 
encephalogram, spinal fluid analysis, and all 
other bacteriological and biochemical studies 
were normal. 

Pathologic findings. Bone marrow aspiration 
(iliac crest) showed eosinophilic hyperplasia and 





Fic. 1. (4 and B) Numerous lucent foci surrounded 
by sclerotic margins of variable thickness. Some 
lesions have a central osseous density. (Arrow in- 
dicates subsequently biopsied lesion.) 


* From the Department of Radiology, Newington Children’s Hospital, Newington, Connecticut. 
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Fic. 2. Elevation and thinning of the external table 
by one of the 3 palpable lesions (arrows). 


mild eosinophilia. Biopsy of the 5th metacarpal 
(including periosteum, cortex, and marrow) was 
microscopically normal. 

Biopsy of one calvarial lesion demonstrated 
fibrous tissue with clusters of foam cells or his- 
tlocytes with small central nuclei. These were 
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interspersed between osteoid seams and sur- 
rounded by sclerotic bone. No eosinophils or 
inflammatory cells were present. The lesion was 
felt to be non-neoplastic, but its histologic pat- 
tern did not permit definitive classification or 
diagnosis. Consultation with several bone path- 
ology centers gave quite disparate diagnoses, 
which included resolving histiocytosis, hyper- 
phosphatasia, fibrous dysplasia, and “unknown 
non-neoplastic osseous lesion.” 

Roentgenologic findings. Skull roentgeno- 
grams revealed numerous circular calvarial le- 
sions, lucent centrally and surrounded by 
sclerotic margins of varying thickness. Several 
lesions seen in profile expanded the outer table 
without evidence of erosion or associated soft 
tissue mass, and some had a centrally-located 
area of bone density (Fig. 1, 4 and B; and 2). 
The bones of the hands and feet were rectangu- 
lar in profile with absence of normal tubulation 
(Fig. 3, 4 and B). The remaining skeletal and 
soft tissue structures were unremarkable. 





Fic. 3. (4 and B) Metacarpals and metatarsals are rectangular with absence of normal tubulation. 
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DISCUSSION 


This case demonstrates a striking combi- 
nation of roentgenographic, biochemical, 
and histologic abnormalities in an es- 
sentially asymptomatic 13 year old male. 
Neither the multiplicity of the calvarial 
lesions nor their association with meta- 
carpal and metatarsal “squaring” has been 
previously documented. The significance of 
the markedly elevated alkaline phosphatase 
remains uncertain and its relation to the 
osseous pathology is unknown. 

The histologic pattern of the calvarial 
biopsy specimen differed from those previ- 
ously described,’ and remains nondiag- 
nostic. Pathologic consultation suggested 
diagnoses which were clinically untenable. 
While certain isolated features of this case 
may be characteristic of specific disease 
entities such as eosinophilic granuloma and 
histiocytosis-X, the findings present in this 
patient have not been satisfactorily col- 
lated under a single diagnosis. 


Multiple Calvarial “Doughnut Lesions” 


123 


SUMMARY 


Osseous and biochemical abnormalities 
are described in an essentially asymptom- 
atic 13 vear old male. 

Roentgenographically similar bone le- 
sions have been documented as isolated 
occurrences, but the combination of skele- 
tal and biochemical findings noted herein 
has net been presented previously. 

The etiology of these findings remains 
obscure. 


M. B. Ozonoff, M.D. 
Department of Radiology 
Newington Children’s Hospital 
181 East Cedar Street 
Newington, Connecticut o6111 
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THE MAXILLARY ARTERY IN CRANIOFACIAL 
PATHOLOGY* 


By WILLIAM E. ALLEN, II, M.D., E. LEON KIER, M.D., 


and 


STEPHAN L. G. ROTHMAN, M.D. 


NEW HAVEN, 


T maxillary artery and its branches 
comprise a complex arterial system 

which traverses, supplies, and delineates a 
large number of deep facial structures. 
Many facial lesions are characterized by 
their insidious onset and late diagnosis re- 
. sulting from their inherent inaccessibility 
to early clinical detection. The value of 
facial polytomography is well established, 
yet at times inconclusive in evaluating ex- 
tenston of such lesions into the surrounding 
compartments. 

Presently available angiographic tech- 
niques such as selective catheterization, 
magnification, and subtraction offer the po- 
tential of earlier detection and diagnosis of 
some deep facial lesions and, in many in- 
stances, a more sensitive method of evalu- 
ating the extent of involvement. 

A previous report delineated the normal 
arteriographic anatomy of the maxillary 
artery and its branches.! This information 
has provided a basis for the evaluation of 
‘deep facial lesions as pertaining to their lo- 
cation, etiology and routes of extension, 
and has proved useful in establishing the 
optimum mode of therapy. 

It is the purpose of this report to describe 
topographic changes in the various seg- 
ments of the maxillary artery as they relate 
to facial lesions, and to emphasize the role 
of the distal branches and their collaterals 
in intracranial as well as deep facial 
pathology. 


ANATOMY OF THE MAXILLARY ARTERY 


The main trunk of the maxillary artery 
arises at the distal bifurcation of the ex- 
ternal carotid artery. It is divided anatomi- 
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cally into 3 major segments based on its 
relationship to the external pterygoid mus- 
cle. The first (mandibular) segment is 
proximal to this muscle and medial to the 
ramus of the mandible. The second (ptery- 
goid) segment courses forward through the 


-infratemporal fossa, usually superficial but 


occasionally deep to the external pterygoid 
muscle. The third (pterygopalatine) seg- 
ment is situated within the confines of the 
pterygopalatine fossa where it gives rise to 


the distal facial branches. 


MANDIBULAR SEGMENT , 


The first (mandibular) segment of the 
maxillary artery is relatively fixed in po- 
sition between the ramus of the mandible 
and sphenomandibular ligament; it is 
rarely displaced by mass lesions. A small 
parapharyngeal process of the parotid 
gland wraps around the back of the neck of 
the mandible and the mandibular segment 
of this vessel is imbedded within it. Conse- 
quently, parotid tumors may alter this seg- 
ment either by direct involvement of the 
parapharyngeal process of the gland or 
possibly by displacement of this process 
(Fig. 1). The main bulk of the parotid gland 
is lateral to the trunk of the maxillary ar- 
tery and separated from it by the mandible 
and its associated muscles. It would be ex- 
tremely unusual for any other type of soft 
tissue tumor to directly affect this segment 
of the maxillary artery. 


PTERYGOID SEGMENT 


The second (pterygoid) segment courses 
through the infratemporal fossa, supplying 
branches to the muscles of mastication. In 


* Presented in part at the Tenth Annual Meeting of the American Society of Neuroradiology, Mexico City, Mexico, February 21~24, 


1972. 
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two-thirds of individuals it runs lateral to 
the external pterygoid muscle and in one- 
third medial to this muscle.!4 For this 
reason one should use caution in evaluating 
medial or lateral displacements without 
other evidence of a mass lesion. In addition 
to the maxillary artery, the infratemporal 
fossa contains some of the muscles of masti- 
cation, the mandibular nerve and the 
chorda tympani. Masses arising directly 
within this fossa are extremely rare. In- 
vasion of the infratemporal fossa by tumors 
of nasopharyngeal origin is occasionally en- 
countered.’® In such cases the second por- 
tion of the maxillary artery may be dis- 
placed laterally and downward. Naso- 
pharyngeal carcinomas are the most com- 
mon lesion found to invade the infratem- 
poral fossa. These have sparse vascularity, 
but will displace and distort normal vascu- 
lature (Fig. 2). A vascular nasopharyngeal 
lesion extending into the infratemporal 
fossa in young males is most likely to be a 
juvenile angiofibroma” (Fig. sC). Some 





Fic. 1. Displacement of the mandibular portion of 
the maxillary artery. Lateral carotid arteriogram 
in a patient with a large avascular parotid tumor. 
The distal external carotid artery and the mandib- 
ular portion of the maxillary artery are displaced 
by the tumor (arrowheads) consistent with in- 
volvement of the parapharyngeal process of the 
parotid gland. The facial artery is displaced in- 
feriorly (arrows). 
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Fic. 2. Displacement of the pterygoid portion of the 
maxi lary artery. Lateral common carotid arterio- 
gram showing inferior displacement of the main 
trunk cf the maxillary artery (white arrows) by 
a large nasopharyngeal carcinoma indicating 
spread of tumor into the infratemporal fossa. The 
term nal pterygopalatine portion is also displaced 
infersor y and forward by invasion of tumor into 
the aterygopalatine fossa (white arrowheads). The 
petrcus and cavernous portions of the internal 
carctad artery are displaced backward and supe- 
riorlr consistent with intracranial extension (black 
arrows). 


malignant tumors may show increased 
vascu.arity such as a lymphoepithelioma 
(Fig. 38) or rhabdomyosarcoma. Other 
vascu.ar lesions to be considered in this lo- 
catior are hemangiomas and chemodec- 
tomas.!’ 

Parotid tumors, arising lateral to the in- 
fratemporal fossa, are unlikely to involve 
the pterygoid segment of the maxillary ar- 
tery unless tumor mass presents medial to 
the mandible. In the majority of cases the 
facial artery is involved and the maxillary 
artery 1s spared (Fig. 1). The angiographic 
appezrance of salivary tumors in this loca- 
tion varies from an avascular mass dis- 
placing vessels to that of a hypervascular 
patte-n.'® Encasement or occlusion of the 
maxillary artery may be seen especially 
with malignant varieties (Fig. 13). Cylin- 
dromas of the salivary glands may display 
neovescularity and tumor stain. These 
more commonly arise in the minor salivary 
glands and are easily detected clinically. 
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the middle cranial fossa (arrowheads). (B) Lateral external carotid arteriogram in a case of nasal lympho- 
epithelioma showing extension of tumor into the orbit, ethmoid and sphenoid sinuses (arrowheads). 
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Nevertheless, they are known to spread by 
perineural metastasis and this route of 
spread is often overlooked, contributing to 
failures in therapy. Although extension 
along the cranial nerves may produce 
changes in bone foramina and fissures, this 
is not always found. In such cases selective 
external carotid angiography may be the 
only method of detecting intracranial in- 
volvement by this mode of tumor extension 


(Fig. 3, 7 and B). 


PTERYGOPALATINE SEGMENT 


The terminal portion of the maxillary 
artery leaves the infratemporal fossa by 
turning medially through the pterygomaxil- 
lary fissure to enter the confines of the 
pterygopalatine fossa. Within this narrow 
conical structure it is well protected by 
bone partitions. Any alteration in its posl- 
tion would indicate either invasion of the 
fossa or erosion of its walls by tumor. This 
fact has proven helpful in detecting in- 
volvement of the pterygopalatine fossa by 
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Fic. 3. Intracranial extension. (4) Lateral external 
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carotid arteriogram of a parotid cylindroma demon- 
strating displacement and encasement of the man- 
dibular and pterygoid segments of the maxillary 
artery (arrows). Note the tumor vascularity within 


adjacent neoplasms, in particular, naso- 
pharyngeal (Fig. 2; 4, 4 and B; and §, 
A-C) and maxillary sinus carcinoma (Fig. 
6C; and 7C), which are usually avascular on 
angiography. In addition to vascular dis- 
placement, encasement or truncation of its 
branches within the fossa are also indica- 
tive signs of tumor invasion” (Fig. 7C). 
Lesions displaying tumor neovascularity 
are not frequently encountered in this re- 
gion. An example is the juvenile naso- 
pharyngeal angiofibroma which character- 
istically invades and expands the pterygo- 
palatine fossa and thus displaces the vascu- 
lar structures within it accordingly (Fig. 5, 
A-C). Neoplasms may insidiously invade 
various facial compartments without pro- 
ducing plain film roentgenographic changes. 
Lymphoepitheliomas, for instance, are 
known to spread in this manner through 
foramina and fissures. Intracranial in- 
volvement is not uncommon and angiog- 
raphy may be the only means of detecting 
this type of spread (Fig. 3, 4 and B). 
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Fic. 4. Lateral displacement of the pterygopalatine portion of the maxillary artery. (4) Diagram of a naso- 
pharyngeal tumor displacing the distal maxillary artery lazerally. 1. Maxillary a.; 2. infraorbital a.; 3. 
descending palatine a.; 4. major palatine a.; 5. posterior superior alveolar a.; 6. sphenopalatine a. (B) 
Anteroposterior common carotid arteriogram in a patient with a large nasopharyngeal carcinoma which 
has displaced the distal portion of the maxillary artery laterally (arrowheads) indicating invasion of the 
pterygopalatine fossa. In this projection the distal maxillary artery is normally superimposed upon the 


internal carotid artery (IC). MA=maxillary artery. 


VASCULAR TOPOGRAPHY OF 
FACIAL COMPARTMENTS 
MAXILLARY SINUS 


Several of the anteriorly directed 
branches of the third portion of the maxil- 
lary artery leave the pterygopalatine fossa 
to form a vascular framework around the 
maxillary sinus.! LaMarque eż a/.” referred 
to this vascular configuration as the “cercle 
chirurgical du sinus maxillaire.” These 
vessels may be altered by lesions invading 
the walls of the maxillary sinus. The roof 
conducts the infraorbital branch along the 
infraorbital groove and canal. The greater 
and lesser palatine arteries descend along 
its posterior wall and the major palatine 
artery conforms to the floor of the sinus 
(Fig. 64). The posterior superior alveolar 
artery travels around its lateral wall and 
the posterior lateral nasal branches of the 
sphenopalatine artery conform to its medial 
wall (Fig. 94). 

Displacement or encasement of several 
of these vessels by maxillary sinus carci- 
noma have been demonstrated on arteriog- 
raphy. Such findings have proven useful in 


detecting or confirming the direction and 
degree of spread of tumor, an important 
adjunct in the proper staging of maxillary 
sinus zarcinoma.!? This is especially critical 
in the evaluation of lesions involving the 
suprastructure of the maxillary sinus, 
where the presence of invasion into the orbit 
or pterygopalatine fossa has an important 
bearing on the proper mode of therapy. Ex- 
tension into the orbit may involve the infra- 
orbital branch of the maxillary artery either 
by displacement or encasement (Fig. 6D; 
and 7B). Invasion of carcinoma through 
the posterior wall into the pterygopalatine 
fossa zan be detected by similar changes in 
the g-eater palatine artery (Fig. 6C; and 
7C). LaMarque et al.'? demonstrated pos- 
terio- extension of maxillary sinus pathol- 
ogy ir to the pterygopalatine fossa in 10 out 
of 12 cases either by displacement, pres- 
sure effect or stenosis of the distal maxillary 
artery and its branches within the fossa. 
Inferior extension would be indicated by 
alterations in the major palatine artery 
(Fig. 6B; and 74). Lateral or medial wall 


involvement may produce similar changes 
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Fic. 5. Anteroinferior displacement of the pterygopalatine portion of the maxillary artery. (4) Diagrammatic 
representation of expansion of the pterygopalatine fossa by tumor with displacement of the vessels con- 
tained within it. (B) Lateral laminagram showing marked expansion of the fossa (arrowheads) character- 
istic of a juvenile nasopharyngeal angiofibroma. (C) Lateral external carotid arteriogram showing dis- 
placement of the distal maxillary artery downward and forward by the tumor mass (white arrowheads). 
The sphenopalatine artery (large white arrows) and descending palatine artery (small white arrows) are 
bowed anteriorly. Note the tumor vascularity within the orbit (black arrowheads). 1. Maxillary a.; 2 and 
3. infraorbital a.; 4. major palatine a. 
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Fic. 6. Diagrammatic representations of vascular changes produced by spread of maxillary sinus tumors: 
(4) Normal. (B) Inferior spread through the hard palate displacing the major palatine artery. (C) Posterior 
extension into the pterygopalatine fossa displacing the descending palatine artery. (D) Superior extension 
into the orbit elevating the infraorbital artery. 1. Maxillary a.; 2. infraorbital a.; 3. descending palatine a.; 
4. major palatine a. 
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Fic. 7. Maxillary sinus carcinoma. Lateral external 
carotid arteriograms. (4) Inferior displacement 
of the major palatine artery (arrowheads) by 
spread of tumor through the hard palate. (B) 
Encasement and occlusion of the infraorbital 
artery (arrow) indicating extension of tumor into 
the floor of the orbit. Note the retrograde filling 
of the infraorbital artery vita facial collaterals 
(arrowheads). (C) Complete occlusion of the 
descending palatine artery (arrow) consistent 
with invasion of the pterygopalatine fossa by 
tumor. DP=descending palatine artery; Io= 
infraorbital artery; PSA=posterior superior 
alveolar artery. 


in the posterior superior alveolar and pos- 
terior lateral nasal arteries respectively. 


ORBIT 


The infraorbital artery leaves the ptery- 
gopalatine fossa through the inferior orbital 
fissure. It courses over the superoposterior 
aspect of the maxillary sinus and then 
along the floor of the orbit first within a 
bone groove and then through the infra- 
orbital canal. Within the orbit it gives rise 
to muscular branches and the anterior su- 
perior alveolar arteries. Intraorbital tu- 
mors may derive blood supply from this 
vessel, particularly meningiomas!!! and 
rhabdomyosarcomas. External carotid ar- 
teriography should be included in their 
evaluation. Extension of masses through 
the floor of the orbit into the roof of the 
maxillary sinus may encase or displace this 
vessel inferiorly (Fig. 8, 4 and B) and, con- 
versely, superior extension of maxillary 
sinus tumors may elevate this vessel (Fig. 
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6D; and 7B). Spread of tumor by peri- 
neural invasion of the infraorbital nerve 


has been encountered.*:® As the nerve 
and artery are in close proximity along the 
course of the infraorbital groove and canal, 
vascular changes would suggest this mode 
of spread. Invasion through the inferior 
orbital fissure, transmitting the infraorbital 
artery, may also be detected by angiog- 
raphy. 


NASAL CAVITY AND NASOPHARYNX 


The sphenopalatine artery enters the 
nasal cavity through the sphenopalatine 
foramen and its branches conform to the 
walls of the ipsilateral half of the nasal 
cavity. The posterior lateral nasal branches 
course over the lateral nasal wall and the 
posterior septal branches over the nasal 
septum (Fig. 94). In the lateral projection 
these vessels are difficult to identify; how- 
ever, they can be defined on the anteropos- 
terior or Towne projections using subtrac- 
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tion techniques.! Expansion or erosion of 
the nasal cavity may be identified by dis- 
placement or encasement of these branches 
(Fig. 9B). 

Vascular tumors in this region are rare. 
Again, the most common vascular lesion in 
this location is the juvenile nasopharyngeal 
angiofibroma. This lesion is extremely vas- 
cular and receives its blood supply pri- 
marily from the sphenopalatine branches of 
the maxillary artery (Fig. 9B). Other 
branches of the maxillary artery may be in- 
volved, in particular, the pharyngeal ar- 
tery. Supply from the ascending pharyngeal 
branch of the external carotid artery is also 
common.” These tumors are benign and 
slow growing, expanding bony facial com- 
partments (Fig. 5; and 9B). They charac- 
teristically extend along foramina and 
fissures in all directions and displace rather 
than invade bony structures. Supply from 
ophthalmic, dural, cavernous and petrous 
branches of the internal carotid artery is 
occasionally encountered!” (Fig. 12). Se- 
lective external and internal carotid angi- 
ography is extremely helpful in the pre- 
operative evaluation of these lesions. If 
their entire blood supply is defined and 
ligated, the incidence of recurrences can be 
significantly reduced. Equally as important 
is the marked reduction in operative blood 
loss once the feeders are identified and con- 
trolled. If angiography shows that the sup- 
ply is solely from the distal branches of the 
maxillary artery, bleeding can be easily 
controlled by a transantral maxillary artery 
ligation.” 

Carcinomas in this area, as in any loca- 
tion, are predominantly avascular and ar- 
teriography is of little help when these tu- 
mors are confined to the nasopharynx. Oc- 
casionally hypertrophy and displacement 
of the pharyngeal branch of the maxillary 
artery are encountered (Fig. 10). This 
branch initially courses posteriorly through 
the palatinovaginal canal or groove along 
the inferior surface of the body of the 
sphenoid bone.! Encasement of this segment 
is consistent with invasion by tumor into 
the sphenoid or posterior ethmoid regions. 
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Fic. 8. Extension of orbital masses into the maxillary 
sinus. (4) Diagrammatic representation of an or- 
bital mass depressing the infraorbital artery. (B) 
Lateral external carotid arteriogram in a patient 
with a blow out fracture of the orbital floor. The 
infraorbital artery is displaced inferiorly by the 
soft tissue mass (arrowheads). 1. Maxillary artery; 
2. mfraorbital artery; 3. descending palatine artery; 
4. major palatine artery. 


EPISTAXIS 


Most cases of spontaneous epistaxis in 
adults result from sclerotic changes in 
branches of the maxillary artery, especially 
the sphenopalatine artery.? Uncontrollable 
epistaxis following trauma more often in- 
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Fic. 9. Sphenopalatine branches in the anteroposterior projection. (4) Diagram of the normal vascular dis- 
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tribution in the anteroposterior projection. (B) External carotid arteriogram of a juvenile nasopharyngeal 
angiofibroma. The tumor was supplied solely from the sphenopalatine branch. Expansion of the nasal 
cavity by tumor is manifested by the lateral displacement of the posterior lateral nasal branch (white 
arrowheads) and the displacement of the posterior septal branch across the midline (black arrowheads). 1. 
Maxillary a.; 2. infraorbital a.; 3. descending palatine a.; 4. major palatine a.; 5. posterior superior alveolar 
a.; 6. sphenopalatine a.; 7. posterior lateral nasal branch; 8. posterior septal branch of the sphenopalatine a 


volves the ethmoidal branches of the in- 
ternal carotid system; however, maxillary 
artery branches are not infrequently in- 
volved. Many cases of recurrent or in- 
tractable epistaxis are treated by maxillary 
artery ligation without ever knowing the 
exact site of bleeding or the precise etiol- 
ogy. Clinical examination often fails to de- 
tect which vessels are responsible and even 
laterality may be impossible to determine. 
Certain vascular tumors may also be re- 
sponsible, especially angiomas” and angio- 
fibromas.”” 

Angiographic evaluation of the maxillary 
artery could provide essential information 
in such cases and reduce the incidence of 
operative failures. In addition to identify- 
ing vascular neoplasms, extravasation of 
contrast medium has been demonstrated 
and found helpful in identifying bleeding 
sites.2> Recurrent epistaxis following surgi- 
cal intervention presents a difficult prob- 
lem and, in this situation, collateral sys- 
tems to the maxillary artery should be 
evaluated angiographically. 


INTRACRANIAL COLLATERAL SYSTEMS 


The maxillary artery gives rise to many 
of the major collaterals between the ex- 





ternal and internal carotid systems.®!? All 3 
segments of the maxillary artery take part 
in these collaterals which anastomose with 
the petrous, cavernous and intradural por- 
tions of the internal carotid artery 


(Table 1). 


A. OPHTHALMIC COLLATERALS 


The communications with the internal 


Fic. 10. Pharyngeal artery. Lateral external carotid 
arteriogram demonstrating the pharyngeal artery 
(arrowheads) which is enlarged and stretched in a 
patient with a nasopharyngeal carcinoma. MA= 
maxillary artery. 
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TABLE I 


INTRACRANIAL COLLATERAL SYSTEMS OF TEE MAXILLARY ARTERY* 


Deep temporal a. 
Middle meningeal a. 
Infra-orbital a. 


Sphenopalatine a. 


Anterior tympanic a. —————————— _ Caroticotympanic 


Vidian a. 


Arteria anastomotica: 


= Angular a. 


Lacrimal a. 


Ophthalmic a. 


a_r _ Ethmoidal a. 


Petrous portion of 
internal carotid a. 





a. of foramen ovale Cavernous portion of 
aa. of superior orbital fissure internal carotid a. 
Ramus Anastomoticus: 


accessory meningeal a. 
middle meningeal branches 


* Modified from Lie, T. A. 


carotid artery by retrograde flow through 
the ophthalmic artery have been demon- 
strated frequently in instances of occlusion 
of the internal carotid artery (Fig. 11, 4 
and B). Several branches of the maxillary 
artery may take part; namely, the sphe- 
nopalatine, infraorbital, middle meningeal 
and deep temporal arteries.®!’ 


B. PETROUS CAROTID COLLATERALS 


Less well recognized are the communica- 
tions with the cavernous and petrous por- 
tions of the internal carotid artery. The 
pterygopalatine portion of the maxillary 
artery gives rise to 3 posteriorly directed 
branches which course through openings in 
the sphenoid bone.! Medially the pharyn- 
geal artery leaves the pterygopalatine fossa 
by way of the palatinovaginal canal or 
groove and is distributed to the upper part 
of the nasopharynx and the auditory tube. 
It anastomoses with other extracranial 
vessels such as the ascending pharyngeal 
and ascending palatine arteries. Slightly 
more laterally the Vidian artery (artery of 


the pterygoid canal) courses posteriorly 
throuzh the Vidian canal toward the fora- 
men lacerum. This vessel is a remnant of 
the first aortic arch and may persist as a 
direct collateral with the petrous portion of 
the mternal carotid artery. Although the 
Vidian artery is described as a branch of 
the pterygopalatine portion of the maxil- 
lary artery, it has also been described as 
arising from the petrous portion of the in- 
terna. carotid artery. Regardless of its 
main origin, it is one and the same vessel 
traversing the Vidian canal. Recently it has 
been demonstrated angiographically and 
has been shown to supply nasopharyngeal 
tumors. It is also an important vessel to 
recognize in the evaluation and treatment 
of intractable epistaxis. Retrograde filling 
of the maxillary artery by the Vidian artery 
may take place if this vessel is not included 
in maxillary artery ligation.” The Vidian 
artery also communicates with the anterior 
tympanic branch of the first (mandibular) 
portion of the maxillary artery and the 
carot cotympanic branch of the internal 
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Frc. 11. Intracranial collateral systems of the maxil- 
lary artery. (4 and B) Lateral carotid arterio- 
grams with complete occlusion of the internal 
carotid artery (arrow). The intracranial circula. 
tion is reconstituted by retrograde ophthalmic 
flow (small arrowheads) filling from branches of 
the infraorbital (Io) and anterior deep temporal 
(ADT) arteries. In B there may be filling of the 
internal carotid from a ramus anastomoticus 
(large arrowhead) and the arteria anastomotica 
(small arrows). AM =accessory meningeal a.s 
MM = middle meningeal a. 
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carotid artery within the tympanic cav- 
ity.™!3 Other communications of the maxil- 
lary artery with the petrous portions of the 
internal carotid artery may be encountered 
angiographically, especially in cases of vas- 
cular nasopharyngeal tumors (Fig. 12). 


C. CAVERNOUS COLLATERALS 


Further laterally, a third posteriorly di- 
rected branch, the artery of the foramen 
rotundum, enters the cranial vault through 
its corresponding foramen. It is thought to 
anastomose with the cavernous portion of 
the internal carotid artery, in particular, 
with the artery of the inferior cavernous 
sinus.*:5.21 Other cavernous collaterals tra- 
verse the lateral aspect of the superior 
orbital fissure. Collectively these pos- 
teriorly directed branches through the for- 
amen rotundum and superior orbital 
fissure have been referred to as the arteria 
anastomotica’? (Table 1). Retrograde filling 
of the maxillary artery through such col- 
laterals has been seen following occlusion 
of the proximal maxillary artery” (Fig. 13). 
These vessels may also assist in filling the 
intracranial circulation in cases of occlusion 
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Fic. 12. Petrous collateral. A selective internal carot- 
id arteriogram in a patient with a juvenile naso- 
pharyngeal angiofibroma. The tumor is partly 
supplied by a branch from the petrous portion of 
the internal carotid artery (arrowheads) with 
some retrograde filling of maxillary artery 
branches (arrows). 
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of the internal carotid artery®"™ (Fig. 11B). 

Another potential anastomosis with the 
cavernous internal carotid artery is the ac- 
cessory meningeal artery which enters the 
cranium through the foramen ovale. This 
vessel, plus cavernous communications 
from the middle meningeal artery have 
been collectively referred to as the ramus 
anastomoticus (Table 1). 


SUPPLY TO INTRACRANIAL LESIONS 


Basically, the arteria anastomotica and 
the ramus anastomoticus represent menin- 
geal collaterals as they contribute to the 
supply of the dura of the cavernous sinus 
and surrounding regions along the base of 
the skull. It is not surprising, therefore, 
that these branches of the maxillary artery 
may contribute to the vascular supply of 
intracranial neoplasms and vascular mal- 
formations involving the dura in these 
areas. These branches have been shown to 
supply dural arteriovenous shunts in the 
region of the cavernous sinus!®!° and con- 
tribute a significant supply to carotico- 
cavernous fistulas’ (Fig. 144). Conse- 
quently, selective external carotid arteriog- 
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Fic. 13. Retrograde filling of the maxillary artery 
(arrows) through an arteria anastomotica (arrow- 
heads) arising from the cavernous portion of the 
internal carotid artery. The proximal maxillary 
artery had been occluded by a parotid tumor. 
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Fic. 14. Supply to intracranial vascular lesions. (4) 
A large tortuous meningeal collateral (arteria 
anastomotica) arises from the distal maxillary 
artery (arrowheads) supplying a carotico-cavern- 
ous Sstula. Note the opacification of the cavernous 
sinus and ophthalmic veins (arrows). (B) A similar 
mer: geal branch (arrowheads) acting as a feeder 
to ax arteriovenous malformation of the temporal 
lobe. 


raphy is mandatory in the evaluation of 


these lesions if therapy is to be successful. 


Intracerebral arteriovenous malformations 
may zlso derive vascular supply from the 
meningeal collaterals of the distal maxil- 
lary artery (Fig. 148). 
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Fic. 15. Meningeal branches of the pterygopalatine portion of the maxillary artery (arteria anastomotica). 
(4 and B) Two separate cases of sphenoid ridge meningiomas supplied by a large tortuous meningeal 
branch (arrowheads) arising from the distal maxillary artery. (C) Lateral selective external carotid arterio- 
gram showing a large meningeal branch (arrowheads) from the distal maxillary artery supplying a recur- 


rent tentorial meningioma. 


Neoplasms in the region of the cavernous 
sinus and surrounding areas may derive 
some of their blood supply from these me- 
ningeal collaterals if such lesions involve 
the dura. Rarely gliomas may have a dural 
supply. Characteristically parasellar and 
sphenoid ridge meningiomas are supplied 


by branches of the middle meningeal artery 
and/or the meningohypophyseal trunk. 
Supply by meningeal collaterals from the 
accessory meningeal artery (ramus anasto- 
moticus) and from the branches of the 
pterygopalatine portion of the maxillary 
artery (arteria anastomotica) might be ex- 
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pected of meningiomas in this location 
(Fig. 15, Æ and B). In some instances the 
distal meningeal branches of the maxillary 
artery represent the major vascular supply. 
In 1 case the distal maxillary artery gave 
rise to a meningeal feeder to a tentorial 
meningioma (Fig. 15C). 


SUMMARY 


An angiographic evaluation of the maxil- 
lary artery and its branches provides a 
means of detection and diagnosis for many 
facial as well as intracranial lesions. 

Its distal branches form a vascular frame- 
work around the maxillary sinus and nasal 
cavity and outline the bony septa of the 
adjacent orbital floor, pterygopalatine fossa 
and the roof of the nasopharynx. Extension 
of tumors across these facial compartments 
and into the cranial fossa, often difficult to 
detect by other techniques, can be detected 
by this method. 

Although most tumors of the naso- 
pharynx and paranasal sinuses have sparse 
vascularity, changes in vascular topogra- 
phy will provide information concerning 
the direction and degree of spread. This in- 
formation has proved useful in establishing 
the optimum mode of therapy. 

The collateral systems of the maxillary 
artery are reviewed and their importance 
in the evaluation of intractable epistaxis, 
occlusive vascular disease, vascular mal- 
formations and shunts, and facial as well 
as intracranial neoplasms are discussed. 


William E. Allen, III, M.D. 

Section of Neuroradiology 

Department of Diagnostic Radiology 

Yale University School of Medicine 
and Yale-New Haven Hospital 

New Haven, Connecticut 06510 
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OS SUPRA PETROSUM OF MECKEL* 


By GUIDO CURRARINO, M.D., and ARTHUR WEINBERG, M.D 


DALLAS, TEXAS 


pees the various types of calcifica- 
tions which may be encountered at 
the tip of the petrous bone is a little known 
ossicular structure first mentioned by J. F. 
Meckel! in 1748, and named os supra 
petrosum by Gruber? in 1869. Staurenghi® 
(1900) employed the term ossicolo petroso 
prearmillare o preganglionare based on its 
relation to the trigeminal ganglion (gan- 
glion prearmillare). Le Double? (1903) 
described it in some detail under a similar 
name. The most recent review of the sub- 
ject is that by Redlich® (1963) in a paper 
reporting the first roentgen demonstration 
of the ossicle in 5 living children. 


DESCRIPTION 


The os supra petrosum (O.S.P.) is de- 
scribed as a small ossicle, pea-sized at the 
most, located on the anterosuperior sur- 
face of the petrous bone, near the tip of 
this bone and just anterior and medial to 
the ganglion of Gasser. It lies under the 
dura either independent from it or ad- 
herent to it. It is usually bilateral and 
symmetrical and has apparently been ob- 
served at all ages. Its incidence is not es- 
tablished. It has been said! to occur as fre- 
quently as in Io per cent of individuals, 
but this figure is probably exaggerated and 
at least roentgenographically it is an un- 
common finding as already pointed out by 
Redlich. Its nature and mode of develop- 
ment are also unknown. Le Double? con- 
sidered it as a localized ossification of the 
dura from which it becomes independent 
only secondarily. The finding does not 
seem to have any clinical significance, but 
may be important in the differential diag- 
nosis of intracranial calcifications. 


MATERIAL 


We have had the opportunity to observe 





Fic. 1. Case 1. Two year old female. 

(Æ Bilateral os supra petrosum (O.S.P.) was 
noted in skull roentgenograms obtained because 
o- convulsions. (B and C) Re-examination 5 years 
leter showed identical findings. 


this ossicle in the skull roentgenograms of 5 
children with a 5 year follow-up in 1 of the 
cases (Case 1), and a detailed postmortem 
stucy in another (Case v). The findings are 
illustrated in Figures 1-5 and the main 
clinical features are given in the legends. 
In this series of cases, the ossicle was best 
seer. in the straight anteroposterior roent- 
genograms with the petrous ridges project- 
ing through the orbit, and in the Stenver’s 
view. In both views, the ossicle was super- 
imposed on the upper border of, or pro- 


* From the Departments of Radiology, Pathology and Pediatrics of the Children’s Medical Center of Dallas and The University 
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Fic. 2. Case 11. Ten month old male. 

Bilateral O.S.P. was noted in skull roentgeno- 

gram obtained because of multiple congenital 
anomalies. 


jected slightly above, the ossified tip of the 
petrous bone. It could also be identified in 
the lateral view slightly anterior to the tip 
of the petrous bone which normally pro- 
jects on, or slightly anterior to the spheno- 
occipital synchondrosis. 

In the specimen obtained at postmortem 
in Case v, the region of the right petrous 
tip was dissected, and the region of the left 
tip was decalcified and embedded for sec- 
tioning in a plane parallel to petroclinoid 
ligament. Upon lateral reflection of the 
right trigeminal ganglion the right os supra 
petrosum lay exposed (Fig. 6, 4 and B). 
It was a slightly movable oval structure 





Fic. 3. Case 1. Three month old male. 
(4) O.S.P., at least on the left, was noted on 
skull roentgenogram obtained following head 
trauma. (B) O.S.P. in the lateral view of skull. 


Guido Currarino and Arthur Weinberg 


May, 1974 
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Frc. 4. Case 1v. Five year old female. 
(4) O.S.P., at least on the left, was noted in 
roentgenogram of the sinuses and mastoids ob- 


tained because of fever of undetermined origin. 


(B) O.S.P. in the lateral view of skull. 


closely enveloped by the dura. It pro- 
jected 1 mm. above the floor of the tri- 
geminal recess. It lay in an angle formed by 
the anterior margin of the portio minor of 
the trigeminal nerve running beneath the 
ganglion and the inferior surface of the 
anterior limb of the ganglion. A delicate 
fold of dura extended laterally from the 





Fic. 5. Case v. Three month old female. 

Bilateral O.S.P. was noted on skull roentgeno- 
gram obtained because of convulsions and clinical 
findings of increased intracranial pressure later 
found to be caused by a cerebral teratoma. The 
patient expired following surgery. At postmortem 
examination, a block of bone including the area 
of each petrous tip, the basal occiput and posterior 
sphenoid was removed. 

Roentgenogram of this specimen clearly shows 


bilateral O.S.P. 
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Fic. 6. Postmortem study in Case v. (4) The right trigeminal ganglion viewed from above with petroclinoid 


ligament and overlying dura removed. (B) Same vie 


w with ganglion reflected laterally. The portio minor 


of the trigeminal nerve courses beneath the ganglion. The O.S.P., covered by dura, projects from the floor 
of the trigeminal fossa. A fold of dura (E) extends laterally. (C) Section through left O.S.P. parallel to 


petroclinoid ligament. Note the thin investment of 


dura around the bone. The carotid artery is seen 


beneath the posterior clinoid. (A) Petrous bone; (B) sphenoid bone; (C) posterior clinoid; (D) trigeminal 
ganglion and nerve; (E) O.S.P.; (F) ligament of O.S.P. 


os along the margin of the portio minor. 
This ran across the foramen lacerum to the 
sphenoid bone where it joined the dura 
encircling the foramen ovale. This fold of 
dura could be referred to as the ligament of 
the O.S.P. A less prominent fold of dura 
ran from the os to the posterior margin 
of the superior orbital fissure. The os lay 
above the periosteum covering the tip of 


the petrous bone. There was no concavity 
in the underlying petrous tip. The left 
O.S.P. was shown by histologic sections 
(Fiz. 6C) to have a similar relationship to 
the gasserian ganglion. However, it was 
located slightly more anterior so as to 
overlie in part the dense, fibrous connective 
tissue of the foramen lacerum. It appeared 
to lie entirely within the dura. 
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CONCLUSION AND SUMMARY 


Attention is called to a little known 
cranial ossicle, the os supra petrosum 
(O.S.P.), located within the dura at the tip 
of the petrous bone. 

It is an anatomic variant which may be 
seen quite clearly in the roentgenograms. 
It is of no apparent clinical significance but 
should be recognized in the differential 
diagnosis of intracranial calcifications. 

Five children with this roentgen finding 
are reported together with some postmor- 
tem observations, both gross and histologic, 
in I of the cases. 


Guido Currarino, M.D. 
Department of Radiology 
Children’s Medical Center of Dallas 
1935 Amelia 

Dallas, Texas 75235 


Guido Currarino and Arthur Weinberg 


May, 1974 
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PATTERNS OF INJURY AND SIGNIFICANCE OF 
UNCOMMON FRACTURES IN THE BATTERED 
CHILD SYNDROME* 


By MARVIN S. KOGUTT, M.D., LEONARD E. SWISCHUK, M.D., 
and CHARLES J. FAGAN, M.D. 


GALVESTON, TEXAS 


INCE its original description,” ®! the 

battered child syndrome has received 
considerable attention. Many forms of 
child abuse are recognized, but the roent- 
genologic detection of skeletal trauma still 
plays a prominent, if not the most promi- 
nent role. 

Because of this, it was decided to review 
the case histories and roentgenograms in 
100 physically abused children, and to 
document the patterns of injury. This was 
done in order to determine how frequently 
various fractures occurred, including the 
typical epiphyseal-metaphyseal fracture. 
In addition, a second group of infants with 
more unusual fractures was also studied; 
the purpose being to determine what spe- 
cificity these less common injuries might 
have in the diagnosis of the battered child 
syndrome. 


MATERIAL AND METHOD 


Two groups of patients were studied. The 
first consisted of 100 consecutive infants 
seen at The University of Texas Medical 
Branch from 1967 to 1971 in whom the 
diagnosis of battered child syndrome was 
made. Ninety-five of these patients had 
roentgenograms available for study, and 
these were examined with respect to: (1) 
incidence of positive roentgenographic find- 
ings; (2) type, location, and particular dis- 
tribution of skeletal injuries; and (3) inci- 
dence and distribution of more unusual, 
but potentially significant fractures. 

The second group of infants consisted of 
those in Group I who demonstrated less 
common fractures, plus an additional series 
of abused children who demonstrated simi- 
lar skeletal injury. These injuries were then 


assessed in terms of their potential speci- 
ficity in diagnosing the battered child 
syndrome. 


RESULTS 


Detailed results are tabulated in Table 1. 
The aze of the patients ranged from 6 weeks 
to 8 years, with the majority being be- 
tween I and 13 years of age. Forty-nine 
patients were males and 46 were females. 
Of the 95 patients in Group 1, 63 (66 per 
cent) had positive roentgenographic find- 
ings, but only 52 (55 per cent) had evidence 
of skelezal fractures. The remaining 11 per 
cent showed either isolated soft tissue 
injury or soft tissue injury with spread 
sutures. The long bones were involved in 
34 (36 der cent) infants, but only 22 (23 
per cent) had multiple fractures. Out of the 
entire group of 95 patients, only 14 (15 








TABLE | 
GROUP I 
Total number of patients 100 
Total number of patients with 
roentgenograms 95 
Age 6 wk.-8 yr. 
Male, female 49/46 


63 (66 per cent) 
$2 (55 per cent) 


34 (36 per cent) 
30 (31 per cent) 


Positive roentgenologic findings 
Skeletal fractures 
Long bone fractures 
Trarsverse/spiral fractures 
Epiphyseal-metaphyseal frac- 
tures 
Calvarial changes (spread sutures, 
with or without fracture) 
Skul! fractures 
Spread cranial sutures (only) 
Soft tssue findings 
Soft tissue (only) 
Multiple fractures 


14 (15 per cent) 


40 (42 per cent) 
21 (22 per cent) 
17 (18 per cent) 

g (10 per cent) 


4 (5 per cent) 
22 (23 per cent) 








* From the Departments of Radiology and Pediatrics, University of Texas Medical Branch, Galveston, Texas. 
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` per cent) showed the typical epiphyseal- 
metaphyseal fractures. On the other hand, 
30 (31 per cent) of the patients showed 
spiral or transverse fractures of the long 
bones. Some overlap was present in these 
latter 2 groups, but still it was found that 
in approximately one-half of the patients 
with long bone fractures, typical epiphy- 
seal-metaphyseal fractures were absent. 
Other fractures demonstrated in the in- 
fants of Group I were: clavicle (4); sternum 
(1); scapula (3); ribs (8); and spine (1). 
Soft tissue findings were noted in 9 patients 
(10 per cent), and one-half of these showed 
soft tissue changes without evidence of 
skeletal trauma. 

Calvarial changes were present in 40 
patients (42 per cent). Twenty-one pa- 
tients (22 per cent) had skull fractures 
(with or without associated spreading of 
the sutures), while 17 patients (18 per cent) 
showed spread calvarial sutures without 
fracture. Most of the skull fractures were 
linear, with the majority being in the 
parietal and posterior parietal areas. Two 
patients had severe, crushed, “egg-shell”’ 
type fractures, and I patient eventually 
developed a leptomeningeal cyst. Subdural 
effusions were documented in Io per cent 
of the infants, but since all of the patients 
with positive roentgenographic skull find- 
ings were not subjected to subdural taps, 
this figure is probably low. 

Less common fractures, as illustrated in 
the patients of Group IT consisted of spinal, 
sternal, lateral clavicular, scapular, and 
rib fractures. 


DISCUSSION 
GROUP I 


In 1946 Caffey? described 6 patients 
with chronic subdural hematomas and 
fractures of the long bones. Silverman! 
subsequently called further attention to 
the problem, and in 1962 the term “‘bat- 
tered child syndrome” was coined by 
Kempe et. al? Since that time, interest 
in this condition has continued to 
grow, l8—5, 8,10—18, 16 


Roentgenographic findings in the bat- 


M. S. Kogutt, L. E. Swischuk and C. J. Fagan 


Mayr, 1974 


tered child syndrome are well documented, 
but while engaged in our study, it became 
increasingly apparent that many of our 
infants did not demonstrate the classic 
picture—t.¢e., multiple epiphyseal-meta- 
physeal fractures in various stages of 
healing. Indeed, spiral and transverse 
fractures of the long bones were more com- 
mon, and it appeared to us that if one relied 
too heavily on the presence of the classical 
epiphyseal-metaphyseal fracture, many in- 
fants might evade early diagnosis. 

Spiral or transverse fractures most com- 
monly involved the femur, and then the 
tibia. The mechanism of injury was be- 
lieved to be either by direct trauma, or 
forceful twisting -and wrenching of the 
extremity. These fractures are, of course, 
not as specific as the typical epiphyseal- 
metaphyseal type, but since they were so 
common in our series it might be of value 
to view them with more suspicion; espe- 
cially if they occur in the prime battered 
child age group. This would seem particu- 
larly appropriate when such fractures are 
seen in conjunction with other roentgeno- 
graphic evidence of trauma or suspicious 
clinical findings. 

Multiple injuries, especially if seen in 
various stages of healing, are considered 
highly suspicious, if not classically diag- 
nostic of the battered child syndrome.}:8191 
However, only 23 per cent of our patients 
showed this pattern, and it may be that 
one should be more suspicious of solitary 
fractures when an incongruous clinical 
history is present. 

Soft tissue changes, as seen in our infants, 
were nonspecific. They were usually seen in 
the acute stage of trauma and probably 
represented edema and/or bleeding into 
the soft tissues. Their chief value is usually 
that of directing the roentgenologist’s 
attention to the site of trauma, but they 
can also aid in the diagnosis of the battered 
child syndrome when used in conjunction 
with other positive roentgenographic find- 
ings. 

Spreading of the calvarial sutures with 
or without evidence of skull fracture de- 
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serves further comment. Indeed, suture 
spread may be the first clue to the presence 
of the battered child syndrome. In some 
cases this probably represents transient 
cerebral edema (contusion), but more often 
it is probable that subdural hematomas are 
present. Subdural hematoma is a common 
problem in the battered child syndrome, 
and possible brain damage due to re- 
peated cranial trauma should receive prime 
consideration. Long bone fractures may 
heal without a trace of deformity, but 
brain damage is often irreversible. The 
presence of spread sutures, with or without 
evidence of a calvarial fracture, was espe- 
cially helpful in those cases where spiral or 
transverse long bone fractures were the 
only fractures present. 

Over-all, many of the findings in our 
study were somewhat surprising. Notable 
were the facts that only 66 per cent of the 
patients showed positive roentgenologic 
findings and that the classic epiphyseal- 
metaphyseal fractures were present in only 
15 per cent of the patients. However, sur- 
prising as it was, it would be somewhat 
presumptuous to suggest that this experi- 
ence is universal, but, at the same time, it 
would not be out of order to suggest that 
there may be more cases than currently 
suspected which are not of the “classic” 
type. Consequently, it might be that one’s 
index of suspicion should be raised, even 
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with an ordinary long bone fracture, if it 
is incompletely accounted for. 


GROUP II 


F-actures encountered in this group of 
infaats were certainly less common, and 
often somewhat unusual. Nonetheless, it 
was determined that many were highly sus- 
picious, if not strongly suggestive, of the 
battered child syndrome. In the following 
paragraphs each fracture is discussed in 
detail, and its particular value in the diag- 
nosis of battered child syndrome is cited. 

Clavicular fractures. The most common 
fracture of the clavicle, from any cause, 
occurs in the midshaft. It is, of course, 
not specific and should be considered sig- 
nificant only when associated with other 
features of the battered child syndrome. 
Fractures of the lateral end of the clavicle, 
however, are a different matter. They are 
much less common than midshaft fractures 
anc not usually encountered except as part 
of perinatal trauma,’ or the battered child 
syndrome. They show a specific roentgeno- 
logic configuration, and are most easily 
recognized in the healing phase. They might 
be compared to the typical epiphyseal- 
mezaphyseal long bone fractures, for they 
probably result from the same type of 
viclent shaking or twisting injury. Charac- 
terstically, the lateral end of the clavicle 
has a splayed or club-like appearance, and it 








Fic. 1. (4 and B) Clavicular fractures. Two examples of healing lateral end clavicular fractures (arrows). 
Note similarity to typical epiphysea 


|-metaphyseal long bone fractures. 
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Fic. 2. Sternal fracture. Fracture of the sternum 
with fracture fragment displacement (arrows). 


»—> 





is suggested that this fracture be considered 
highly suspicious in the diagnosis of the 
battered child syndrome (Fig. 1, 4 and B). 

Sternal fractures. Fractures of the ster- 
num are unusual at any time, and most 
often result from severe direct blows to the 
chest. If such a fracture is present and there 
is no substantiating history to account for 
a severe blow (z.e., automobile accident, 
crush injury to the chest), one should 
strongly consider the possibility of child 
abuse. In 1 of our cases, a sternal fracture 
was the only roentgenographic sign present 
(Fig. 2). 

Scapular fractures. Fractures of the 
scapula are also unusual and 2 types occur. 
The first is the transverse fracture of the 
scapula, probably sustained by direct 
trauma (Fig. 34), and the second is that 
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Fic. 4. Spine trauma. (A) Note notch-like deformity of verzebral body (arrow) and narrowing of the inter- 
vertebral disk space above it. This probably resulted from hyperflexion of the spine and associated anterior 
nuclear herniation. In other cases no intervertebral disk space narrowing is seen, but rather, anterior 
notching or simple compression is noted. (B) Fracture-dislecation of L2 and L3 (arrows), probably resulting 
from violent shaking of the child. (Reproduced with permission of Radiology.) 


of fragmentation of the acromial process 
(Fig. 38). The latter fracture probably 
results from severe twisting or shaking, 
much as does the typical epiphyseal- 
metaphyseal long bone fracture, or the 
fragmentation fracture of the lateral end 
of the clavicle. Consequently, this scapular 
fracture, and indeed, any scapular fracture 
should be viewed with considerable sus- 
picion, especially when there is no history 
to substantiate the type of trauma required 
to produce such an injury. 

Spine and spinal cord injury. Trauma to 
the spine and spinal cord in the battered 


child syndrome has been reported! but is 
not particularly common. Generally, spinal 
trauma can take I of 3 configurations: (1) 
anterior notching of the vertebral body 
(produced by hyperflexion injury with or 
witnout anterior herniation of the nucleus 
pulposus (Fig. 44); (2) compression of the 
vertebral body; and (3) fracture-disloca- 
tion (Fig. 48). Neither anterior notching 
nor simple vertebral body compression is 
specific for the battered child syndrome, 
nor are these fractures of any dire conse- 
quence; they are often subclinical in na- 
ture and notching can be seen in otherwise 





x ones 





Fic. 3. Scapular fractures. (A) Transverse scapular fracture (arrow). (B) Fragmented acromial process 
fracture of the scapula (arrows). Early callus formation is present. 





Fic. 5. Multiple rib fractures. This infant showed 
rib fractures (arrows) and spreading of the cal- 
varial sutures only. No long bone fractures were 
noted. 


normal infants." Fracture-dislocation of 
the spine, on the other hand, is more sig- 
nificant, for it is unlikely that such injury 
could be sustained other than from severe, 
purposeful direct blows, violent shaking, or 
whiplashing. Spinal cord injury is, of 
course, much more likely to occur with 
such trauma. 

Rib fractures. Rib fractures in children 
are rather uncommon, especially in the 
battered child age range. The normal 
resilience of the young thorax, plus the 
need for a direct blow to have occurred, 
probably accounts for this fact.®5 On the 
other hand, healing rib fractures can be 
seen shortly after birth, and most often 
result from perinatal injury. After this 
time, if fractures are encountered, and a 
legitimate history of trauma is absent, the 
presence of these fractures should raise the 
possibility of intentional abuse. In the 
battered child syndrome, rib fractures are 
usually multiple (Fig. 5). These are most 
commonly seen in the posterior or lateral 
regions of the ribs, but anterior costo- 
chondral separations can also occur. The 
latter lesions are best visualized in the 


healing phase, whereupon the end of the 
rib becomes widened and clubbed (Fig. 6). 


M. S. Kogutt, L. E. Swischuk and C. J. Fagan 


May, 1974 


CONCLUSION AND SUMMARY 


The classic roentgenographic and clinical 
features of the battered child syndrome 
were not present in most of our patients. 
The well known epiphyseal-metaphyseal 
long bone fractures, usually considered the 
classic findings in these infants, were less 
common in our series than were spiral and 
transverse fractures of the long bones. 
Multiple skeletal injuries were also less 
common than expected. It is not known 
whether these data merely represent an 
isolated experience, or a more universal, 
but as yet unappreciated phenomenon. 
However, because of our findings it has 
caused us to place more emphasis on, and 
be more suspicious of single, ordinary 
long bone fractures, especially when clinical 
correlation is less than plausible. 

Skull fractures and spread of the cranial 
sutures, either alone or in combination, 
were quite common. These findings are 
obviously significant both in respect to 
early diagnosis and associated intracranial 
complications. Often skull fractures, or 
simple spreading of the sutures, served to 
focus more attention on otherwise innocu- 
ous appearing, but concurrent, spiral or 
transverse long bone fractures. 





Fic. 6. Anterior costochondral separation. Note 
widened, clubbed anterior rib ends (arrows). 
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Certain less common fractures found in 
our series were felt to be highly suspicious, 
and might even be considered as valuable a 
sign of the battered child syndrome as the 
typical epiphyseal-metaphyseal long bone 
fracture. The most notable of these were 
fractures of the lateral end of the clavicle 
and fractures of the ribs and scapula. Less 
often, sternal and spinal fractures were 
useful. 

It is believed that although these frac- 
tures are less common, their appreciation 
should aid the radiologist in diagnosing 
cases which might otherwise pass unrecog- 
nized for considerable periods of time. 


Leonard E. Swischuk, M.D. 
Department of Radiology 
University of Texas 
Medical Branch 
Galveston, Texas 77550 
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PHARMACOLOGIC AIDS IN ANGIOGRAPHY OF THE 
UPPER EXTREMITY* 


By HARVEY I. WILNER, M.D., ROGER KAY, D.O., and BRADLEY A. EISENBREY, M.D. 


DETROIT, MICHIGAN 


‘i angiographic study of ischemia of 
the upper extremity has not consis- 
tently yielded definitive diagnostic roent- 
genograms. Much of the difficulty encoun- 
tered is caused by a lack of uniformity in 
the technique of the angiographic proce- 
dure chosen.: Confusion exists in the clas- 
sification of the multiple vascular disease 
entities that can affect these extremities. 
There is a paucity of information describing 
the use of Priscoline (tolazoline hydro- 
chloride) or stellate ganglionic blocking 
during an upper extremity vascular study." 


MATERIAL AND METHOD 


Six patients were studied by the trans- 
femoral Seldinger technique. A preshaped 
No. § French polyethylene catheter was 
selectively placed into the subclavian ar- 
tery of the affected extremity distal to the 
origin of the vertebral artery. Twenty to 
thirty milliliters of Renografin 76 per cent 
(depending upon the weight of the patient) 
was injected intra-arterially, using an auto- 
matic injector at a rate of about 10 ml. per 
second. The film sequence extended over a 
period of 30 seconds, exposing 1 film every 
2 seconds. 

After a § minute delay, a pharmacologic 
intervention was performed followed by a 
second identical contrast medium injection 
into the distal subclavian artery. 

A stellate ganglionic block administered 
by an anesthesiologist was our intervention 
method of choice in 3 cases. The repeat 
contrast medium study was carried out 
within 30 minutes after the initiation of the 
block, depending somewhat upon the time 
it took for subjective relief to be reported 
by the patient. 


Insertion of 50 mg. of Priscoline into the 
catheter followed by a Io ml. saline flush 
was performed in 2 other patients. Follow- 
ing a 30 second pause, 20 to 30 ml. of con- 
trast material was reinjected intra-arterially. 


DISCUSSION 


Vasospastic and vaso-occlusive diseases 
involving the upper extremity have been 
extensively discussed in the surgical litera- 
ture. Most of the articles are therapy re- 
lated with a strong emphasis placed upon 
clinical response and evaluation. 

Various attempts at classification of such 
disorders are found,' with an adequate or- 
ganization of the diseases reported by Dale 
and Lewis.’ These physicians include trauma, 
arterial embolism related to cardiac ar- 
rhythmia, the thoracic outlet syndrome, 
arterial thrombosis due to arteriosclerosis, 
thromboangiitis obliterans, polycythemia, 
frost bite and collagen disease as major 
causes of vaso-occlusion. 

Vasospastic ischemia, on the other hand, 
is a more difficult diagnostic problem and 
often a definite etiology is not established 
for an individual case. Arteritis and pri- 
mary Raynaud’s disease have been in- 
criminated as provoking vascular narrow- 
ing in the upper extremities. It is not the 
purpose of this paper to differentiate 
Raynaud’s disease from Raynaud’s phe- 
nomenon.?:4:7 

Marshall and co-workers,® Laws et ai. 
and Calenoff! stressed the use of brachial ar- 
teriography in the study of hand ischemia. 
The latter author! described finite vascular 
alterations of the hand caused by anatomic 
variations. Limitations of the brachial ap- 
proach included iatrogenic vasospasm, in- 


* From the Departments of Radiology and Neurosurgery, the Detroit Medical Center (Harper Hospital, Children’s Hospital and 
the Wayne State University School of Medicine), Detroit, Michigan. 
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consistent subclavian arterial detail and 
inhibited motion of the arm for roentgeno- 
graphic positioning. We have therefore 
utilized the Seldinger femoral approach as 
the method of choice in studying upper ex- 
tremity vascular disease. The flexibility and 
ease of approaching both upper extremities 
with a single catheter facilitate the speed 
of completion of the procedure. 

The angiographer must decide whether 
an area of arterial narrowing is an actual 
occlusion or possibly represents spasm. A 
definite occlusion such as is caused by a 
vascular thrombosis will not require the 
use of a pharmacologic intervention. If, 
however, the narrowing is nonspecific, then 
the use of a vasodilating agent may in- 
crease the contrast medium flow through 
the vessel with better visualization. 

Stellate ganglionic blockage utilizes an 
anesthetic agent such as Xylocaine to in- 
hibit the sympathetic nerve supply to an 
affected upper extremity. If such a block is 
effective, vasoconstriction is eliminated. 
The temporary sympathectomy produced 
does more than release efferent vasomotor 
impulses. The peripheral vascular wall has, 
in addition, an altered response to blood 
gases, principally carbon dioxide. The 
anoxic response related to this gas produces 
vasodilatation and a shift of the pH to 
the acid side.’ 

Priscoline, an alpha blocking agent, acts 
by competitive blocking of vasoconstrictor 
receptors in the arterial wall, and vasodila- 
tation results. 

Case 1 illustrates the difficulty in dis- 
tinguishing whether the distal ulnar taper- 
ing represented vaso-occlusion or vaso- 
spasm (Fig. 1). No filling of the digital 
vessels was seen. The lack of specificity in 
this case led us to use vasodilating agents 
in similar patients. 

Cases 11, 111, and 1v illustrate the effective 
utilization of either stellate ganglionic 
blockage or Priscoline in distinguishing be- 
tween occluded and spastic branches (Fig. 
2, A-C; 3, A-D; and 4, A-C). The ease and 
speed of introduction of an alpha blocking 
agent into the arterial system of an upper 
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Fic. 1. Case 1. Left subclavian arteriogram in a 33 
wear old female with coldness and bluish discolora- 
tion of her left hand. 

A subtraction film taken 13 seconds following 
the injection of 30 ml. of Renografin 76 per cent 
into the left subclavian artery is shown. The radial 
artery is normal, but there is no filling of the pal- 
mar arch (large black arrow). Although the inter- 
esgeous arteries (white arrow) and the proximal 
ulnar artery are normal, the distal ulnar vessel 
capers markedly (arrowhead). There is no filling 
of any of the digital branches. 
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Fic. 2. Case 11. A 24 year old female with temperature loss and numbness of the right first and second digits. 


Right subclavian arteriography was performed. 


(4) Normal definition of the brachial artery. The proximal part of the ulnar artery is uniformly nar- 


rowed (2 white arrows). (B) The right forearm and hand before the addition of in tra-arterial Priscoline. 
The ulnar artery continues its usual course and contributes almost all of the blood supply to the palmar 
arch (large black arrow). The interosseous arteries (white arrow) are poorly filled. The distal portion of the 
radial artery tapers abnormally and gives no vasculature to the deep palmar arch. The fourth and fifth 
digital arteries are well perfused, but the first, second and radial side of the third digital arteries have almost 
no blood supply (2 small arrowheads). (C) Angiogram obtained following the intra-arterial insertion of 
50 mg. of Priscoline. The ulnar distribution remains normal. The interosseous arterial branches (white 
arrow) are better filled than was noted in B. The radial artery is better perfused and the anastomosis with 
the palmar arch (large black arrow) is patent. Although the first and second digital arteries (2 small arrow- 


heads) show little increase in caliber, there is better filling of the thenar vasculature at this time. 


extremity could make this method prefer- 
able to a stellate block. However, the latter 
technique, although time consuming, should 
produce a more uniform vasodilatation. 
Therapy of vasospastic upper extremity 
disease includes sympathectomy and the 
oral use of alpha blocking agents.‘:7 It 
would be most helpful to the clinician if he 
could predict which patients would benefit 
from such treatment. It is possible that by 
using our method of studying upper ex- 
tremity arterial pathology, the proper 


therapeutic choice will be made. Even more 
important may be the predictability of fine 
arterial vascular surgery, if such becomes 
feasible in the near future. 


SUMMARY 


A method of studying upper extremity 
vascular disease is presented. 

If vasospasm was suspected, stellate 
ganglionic blockage or the intra-arterial 
administration of Priscoline was employed 
to increase the arterial flow. 
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Fic. 3. Case 1. A 40 year old male with substernal pain anc numbness radiating down his left arm. 
(4) Left subclavian arteriogram showing a normal flow of contrast medium down the brachial artery. 
(B) Subtraction film showing marked tapering of the proximal radial and ulnar arteries. No contrast ma- 
terial was seen distal to this narrowing. The patient fel- no warmth in his left hand during this injection 
series. (C and D) Post stellate block series: there is a normal flow pattern of contrast medium through the 
ulnar, radial and interosseous arteries. The palmar arch large black arrow) and the digital arteries (2 small 


arrowheads) are well filled. 
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Fic. 4. Case 1v. A $9 year old male with pain and numbness in his right upper extremity. 

(4) Right subclavian artericgram before the stellate block. There is some tapering of the distal aspect of 
the radial artery, although it supplies blood to the palmar arch (large black arrow). The distal portion of 
the ulnar artery narrows abnormally and gives no definite blood to the palmar arch. The interosseous 
artery is normal (white arrow). No contrast medium is noted within the digital arteries. (B and C) Right 
subclavian arteriograms following the stellate block. There is better perfusion of blood (and contrast 
material) through the radial artery than was noted on the pre-block angiogram. The ulnar artery is also 
better filed distally. The palmar arch (large black arrow) is well seen now, with its blood supply coming 
mostly from the radial vessel. The digital arteries (2 small-arrowheads) have a definitely improved blood 
flow. 
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GANGLIOSIDOSIS (GM,)* 
A RE-EVALUATION OF THE VERTEBRAL DEFORMITY 


By JACK G. RABINOWITZ, M.D.,t and? MICHAEL SACHER, M.D. 
BROOKLYN, NEW YORK 


WE have recently encountered a case 
of generalized gangliosidosis (GM) 
in which the vertebrae at Li and L2 
demonstrated the classical beaking seen in 
this disease and in Hurler’s disease. The 
infant succumbed at the age of 2 years 
and pathologic examination of the affected 
vertebral bodies enabled us to gain addi- 
tional insight into the pathogenesis of this 
deformity. 

Demonstration of an accumulation of 
hyaline cartilage in the affected area, sug- 
gested to us that the deformity is caused 
by an abnormal growth process and not by 
herniation of a corresponding interverte- 


bral disk.® 


REPORT OF A CASE 


A 2 year old Puerto Rican male was admitted 
to Kings County Hospital for the 4th and last 
time because of asthma and seizure disorders 
that began at the age of 6 months associated 
with severe psychomotor retardation and an en- 
larging liver. An evaluation for mental retarda- 
tion at the age of 13 months included a rectal 
biopsy and discovery of aggregates of large 
histiocytes with foamy cytoplasm that was 
strongly positive for mucopolysaccharides on 
PAS stain. A liver biopsy was performed 2 
months later and showed many enlarged 
Kupffer’s cells with pale and faintly basophilic, 
vacuolated cytoplasm. Histochemical studies 
showed a strong accumulation of glycolipids. An 
analysis of the polymorphonuclear leukocytes 
manifested a beta galactosidase deficiency. 

On this hospital admission the physical ex- 
amination revealed an obese, well developed, 
infant undergoing repeated seizures and asth- 
matic attacks. The patient had difficulty hold- 
ing his head upward and his facial features did 
not resemble the classical Hurler’s syndrome. 

Hepatosplenomegaly was present and the 
neurologic examination revealed hypertonic and 


spaszic extremities. The reflexes were increased 
bileterally. His pupils reacted slowly to light 
anc retinoscopy revealed optic atrophy and 
constriction of the fundal vessels. No cherry red 
spoz was present. The patient succumbed on 
the 4cth day because of repeated aspiration 
pneumonias. Multiple repeated urinalysis failed 
to reveal the presence of any mucopolysac- 
charides. 

Histochemical studies of the brain sections 
per-ormed by Dr. L. Schneck at the Kings- 
breck Medical Center, Brooklyn, N. Y. revealed 
a definite accumulation of GM; gangliosides, 
Atkeromatous plaques of the ascending aorta 
were also noted. (Further pathologic studies of 
this patient are being accumulated by the De- 
partment of Pathology for another communica- 
tion.) 


DISCUSSION 


Generalized gangliosidosis is a relatively 
new storage disease that has been de- 
scribed under a variety of names, e.g., 
familial neurovisceral lipidosis, pseudo- 
Hurler’s disease, Hurler variant, Tay- 
Sazas disease with visceral involvement, 
etc. The patient presently reported mani- 
fested many of the features encountered in 
this disease, 7.e., psychomotor retardation, 
hedatosplenomegaly beginning at 6 months 
of ge, rapid deterioration and death due 
to bronchopneumonia approximately at 
the age of 2 years. 

The quantity of mucopolysaccharides 
present in the urine in GM; gangliosidosis is 
usually normal. Pathologically, visceral 
histiocytosis is present and contains a 
mucopolysaccharide that is structurally 
similar to keratin sulfate. Of distinct im- 
portance is a Io times normal accumulation 
of ganglioside GM, (monosialoganglioside) 
in the brain. This latter feature to an extent 


* From the Department of Radiology, State University of New York, Downstate Medical Center and The Kings County Hospital 


Medical Center, Brooklyn, New York. 
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Fic. 1. Examination of an upper extremity reveals 
over-all widening of the bone marrow with marked 
thinning of the cortices. 


resembles Tay-Sach’s disease except for 
the accumulation of mucopolysaccharides 
in the viscera. Patients with gangliosidosis 
in general have a deficiency of 8 galacto- 
sidase—an enzyme required for the normal 
catalysis of ganglioside (GM) and muco- 
polysaccharide.‘ 

The disease clinically is easily confused 
with Hurler’s syndrome. However, differ- 
entiation is established by the early onset 
and severity of gangliosidosis, the absence 
of mucopolysaccharides in the urine and 
some of the pathologic changes encoun- 
tered, particularly along the nerve sheaths 
and within the glomeruli. The latter dem- 
onstrate a characteristic ballooning of the 
glomerular epithelium. 

The most characteristic radiologic find- 
ings occur in the skeleton, (Fig. 1-3), 
particularly in the upper extremities, pelvis 
and spine. Most of these changes have 
been described previously.? The changes 
occurring in the vertebral body have, how- 
ever, incited some interest. The anterior 
notch deformity is located predominantly 
at the thoracolumbar junction. It is ap- 
parently not specific for this disease and 
has been found in many other conditions, 
e.g., Hurler’s disease, cretinism, Morquio’s 
disease, achondroplasia, trauma, etc. Be- 
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cause of the diverse distribution, Swischuk® 
contended that the deformity was caused 
by an anteriorly herniated intervertebral 
disk that resulted following the prolonged 
kyphosis commonly found at this level. 
Unfortunately, his concept was based on 
pure deduction with little pathologic cor- 
relation. In fact, the only case of Hurler’s 
disease in which anterior herniation of the 
intervertebral disk could theoretically be 
documented,' appeared inconclusive when 
reviewed by us. 

Microscopic examination of the verte- 
bral body in our patient demonstrated an 
excessive accumulation of hyaline cartilage 
in the region of the deformity (Fig. 4). 
Columnar and palisading cartilaginous 
cells could be detected along the posterior 
superior portion of the body. The patho- 





Fic. 2. Roentgenogram of the lumbar spine reveals 
an acute kyphosis directed at the T12-Li area. 
Anterior notch defect is noted to involve the bodies 


of Li and L2. 
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logic findings, therefore, most likely repre- 
sent an asymmetric growth process. The 
possibility of a localized dysplasia is still 
highly unlikely, since the deformity is rela- 
tively specific in location and found in 
many other unrelated diseases. 

Gooding and Neuhauser? demonstrated 
the effects of gravitational pressure and 
stress upon the growth and development of 
the vertebral body. Growth in the vertical 
direction occurs along the cartilaginous 
layers that surround the superior and in- 
ferior surfaces of the vertebral body. De- 
creased or absent pressure on these sur- 
faces results in longitudinal overgrowth 
of the body and, by contrast, excessive 
stress or pressure upon the vertebral body 
could result in an actual decrease in the 
vertical growth. The frequent occurrence 
of this deformity at the thoracolumbar 
junction is no doubt related to the exagger- 
ated and prolonged kyphosis that occurs in 





Fic. 3. Roentgenogram of the lumbar spine specimen 
demonstrates the findings described in Figure 2 
(arrow). 
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Fic. 4. Pathologic examination of the lumbar verte- 
brae reveals an excessive accumulation of hyaline 
cartilage in the notched defect. Somewhat anterior 
to the superior collection of hyaline cartilage are 
vertical strands of connective tissue which prob- 
ably represent portions of a ligament and not that 
of a disk. (These pathologic findings were confirmed 
by 3 competent pathologists.) 


the [12 and Li region. Consequently, the 
greatest amount of stress transmitted 
thrcugh the vertebral column is directed 
to the anterior margins of the body of Lı 
and to a lesser degree L2. This in turn inter- 
feres with the normal conversion of car- 
tilage into bone along these margins and 
accounts for the impaired growth anterior- 
ly and the apparent asymmetry of the 
vertebral body. Both sides of the vertebral 
body are affected, although the superior 
margin does predominate. Asymmetric 
growth of a vertebral body following un- 
even stress has been noted in patients with 
scoliosis. The deformed body is in reality 
not hypoplastic. The vertical diameter of 
the posterior part of the vertebral body 
probably approaches normal limits. 


SUMMARY 


Vertebral bodies in a patient with gan- 
gliosidosis (GM,) demonstrating the char- 
acteristic notch deformity were examined 
pathologically. 

Only hyaline cartilage accumulation was 
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noted in the area of the deformity. This 
finding suggested ‘that the abnormality 1s 
due to asymmetric growth, caused by ex- 


cessive stress directed anteriorly upon the 
vertebral bodies of Lı and L2. 


Jack G. Rabinowitz, M.D. 
Department of Radiology 

University of Tennessee Medical Units 
Memphis, Tennessee 38103 
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SIZE OF PELVIC BONY OUTLET IN RENAL AGENESIS* 


By RICHARD A. FELLOWS, M.D.,+ WALTER E. BERDON, M.D., and 
DAVID H. BAKER, M.D. 


NEW YORK, NEW YORK 


|: Gameery bony pelvic outlet was ob- 
served by Currarino? and later Rabi- 
nowitz et al in 4 neonates with severe 
respiratory distress (Fig. 1). All of the 
patients had clinically obvious multiple 
anomalies including imperforate anus. All 
died a pulmonary death. Autopsies re- 
vealed renal dysplastic malformations or 
actual agenesis incompatible with life; pul- 
monary hypoplasia was marked and com- 
plicated by interstitial pulmonary emphy- 
sema, pneumomediastinum and pneumo- 
thorax. Both authors suggested that the 
small pelvic bony outlet reflected the small 
size of the bladder, the latter reflecting the 
absence of urine formation in utero. 

In this report, 3 patients will be pre- 
sented. Two had renal agenesis and showed 
immediate respiratory distress with pneu- 
mothorax and pneumomediastinum; the 
bony pelvic outlet was normal despite au- 
topsy evidence of renal agenesis and blad- 
der hypoplasia. In the third case, an infant 
with segmental sacral agenesis was treated 
for respiratory distress syndrome at birth. 
The patient survived and showed evidence 
of a small pelvic bony outlet and small 
bladder, although urographic studies 
showed normally functioning kidneys. 

In an attempt to clarify the relative con- 
tribution of bladder size, renal function 
and sacral malformations to the size of the 
pelvic bony outlet, these cases and the 
previous cases of Currarino? and Rabino- 
witz et al. were reviewed, as well as recent 


cases of renal agenesis published by Stern 
et al. (Tables 1 and 11). 


REPORT OF CASES 
Case 1. Renal Agenesis with Normal Pelvic 
Bony Outlet and Sacrum. 
This 2,010 gram male infant was born after a 


34 week gestation period; oligohydramnios was 
noted at the time of delivery and the patient 
developed almost immediate respiratory dis- 
tress. The infant lived 3 hours. Physical exami- 
naton during life revealed ear deformities and 
‘“Porter’s facies” with flattened nose, recessed 
chin, webbed neck, large spade-like hands and 
club feet. Roentgenographic examination showed 
bilateral pneumothoraces and pneumomedias- 
tinem (Fig. 24); the lumbosacral spine and 
pelvis were normal (Fig. 28). 

Autopsy showed the lungs to be hypoplastic. 
Pulmonary interstitial emphysema, as well as 
pneumothorax and pneumomediastinum was 
noted. The kidneys were absent and the bladder 
was hypoplastic. 

Comment. The odd appearance of the patient 
and the oligohydramnios alerted all concerned 
to che possibility of renal agenesis. The pul- 
monary symptoms were in keeping with that 
diagnosis, as such patients commonly have hy- 
popiastic lungs if the renal anomaly is associated 
wita oligohydramnios. The facial appearance 
and club feet are all “oligohydramnios”’ de- 
formitizs and not specifically related to renal 
agenesis.!7 


Case 11. Renal Agenesis with Normal Pelvic 
Bory Outlet and Sacrum. 

This 1,950 gram male infant was born after a 
37 weex gestation. As in Case 1, amniotic fluid 
was absent and placental examination showed 
vernix granulomas which represent adhesion of 
fetal skin to the amniotic membranes and are a 
par: of the “‘oligohydramnios syndrome.” The 
infant had almost immediate respiratory dis- 
tress at birth and lived 57 hours. He was noted 
to have “Potter’s facies?” and other oligohy- 
dramnios deformities, including club feet and 
gena recurvatum. Roentgenographic examina- 
tion of the chest (Fig. 34) showed bilateral 
pneumothoraces in the presence of a normal 
lumbosacral spine and pelvis (Fig. 3B). An in- 
travenous pyelogram failed to show any renal 
structures and no urine was passed during life. 


* From the Department of Radiology, Babies Hospital, Columbia-Pres»*terian Medical Center, New York, New York. 
t Fellow in Pediatric Radiology, Babies Hospital, Columbia-Presbyterian Medical Center, Maternal Child Health Division, Depart- 


ment of Health, Education and Welfare, Grant No. 153. 
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Fic. 1. This infant had imperforate anus with recto- 
vesical fistula, segmental absence of sacrum, hypo- 
plastic lungs, pneumomediastinum and pneumo- 
thorax. The kidneys were present as tiny dysplastic 
remnants. Note small pelvic bony outlet. The 
umbilical aortogram shows absence of filling of the 
renal arteries. (Courtesy of Dr. H. Kaufman, 


Philadelphia.) 


At autopsy the lungs were markedly hypo- 
plastic. Pulmonary interstit:al emphysema, as 
well as pneumothorax and pneumomediastinum 
were noted. Renal and ureteral agenesis were 
noted ard the bladder was hypoplastic. 

Comment. As in Case 1, the prompt onset of 
the respiratory distress in an odd-looking infant 
with the “‘oligohydramnios”’ group of anomalies 
suggested the presence of lethal renal malforma- 
tion. This was confirmed at autopsy. The 2 
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cases exhibited interstitial pulmonary emphy- 
sema and its progression to pneumomediastinum 
and pneumothorax as part of “‘airblock;” the 
“hypoplasia” of the lungs in both cases was 
limited to observation of their weight and size 
and not further detailed in terms of bronchial 
or alveolar development.! 


Case ut. Small Pelvic Bony Outlet in a Neo- 
nate with Segmental Sacral Agenesis and Normal 
Kidneys. 

This 1,800 gram male infant was born after 
a 32 week gestation. There was a normal 
amount of amniotic fluid and the infant had a 
normal appearance. Respiratory distress de- 
veloped only hours after birth and the initial 





Case 1. Renal agenesis. (A) Frontal chest 
pneumothorax; at 
postmortem examination, mediastinal emphysema 
and hypoplastic lungs were also noted. (B) Frontal 
roentgehogram of the pelvis shows normal sacrum 
and normal pelvic bony outlet. 


Fic. 2. 
roentgenogram shows right 
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roentgenographic studies showed typical granu- 
lar densities and air bronchograms of the 
“respiratory distress syndrome” (z.e., hyaline 
membrane disease). After an initially stormy 
course (with intubation, oxygen and respirator 
therapy) he went through a stage of pulmonary 
overinflation (characterized by focal and gen- 
eral hyperaeration) probably due to oxygen 
toxicity. Finally, the chest roentgenograms re- 
turned to normal. 

Roentgenogram of the chest showed healing 
phase of the respiratory distress syndrome 
(Fig. 44). The patient was found to have absent 
anal sphincter tone and diminished reflexes in 
the lower extremities. Intravenous pyelogram 
obtained at several weeks of age showed nor- 
mal kidneys (Fig. 48) with a small bladder. The 
latter was confirmed at catheter cystography 
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A 

Fic. 3. Case 11. Renal agenesis. (A) Frontal chest 
roentgenogram shows mediastinal emphysema and 
bilateral pneumothoraces. At postmortem exam- 
ination hypoplastic lungs were noted. (B) Frontal 
roentgenogram of the pelvis shows normal sacrum 
and pelvic bony outlet. 
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(Fig. 40), which also showed the small pelvic 
bony outlet. Vesicoureteral reflux was absent. 

A- 6 months of age a neurologic examination 
showed an autonomous bladder, poor rectal 
sphincter tone and bilateral club feet. Surgical 
exploration was undertaken since the clinical 
level of neurologic deficit was higher than that 
to be expected solely with segmental sacral 
agenesis. Myelography performed preopera- 
tive-y had shown an enlarged conus. At opera- 
tion the conus was needled, but no fluid could 
be aspirated; further surgery was not done. 

Follow-up roentgenographic studies have 
shovn continued normal renal growth. Vesi- 
coureteral reflux is still absent, the bladder 
being still somewhat small with overflow incon- 
tinerce. Interestingly, the bony pelvis has as- 
sumed a more normal configuration with growth 
of the caild (Fig. 4D). 

Comment. This patient, like those of Currarino? 
and Rabinowitz et a/.6 had a small bony pelvic 
outlet. He also had segmental sacral agenesis, 
as did all of their patients. Unlike theirs, he 
lacked the renal malformations that proved to 
be ircompatible with life. He also lacked the 
high type of imperforate anus with a rectovesi- 
cal fistula that was found in all of their cases. 


DISCUSSION 


The previous descriptions of a contracted 
bony pelvic outlet?® in patients with respir- 
atory distress at birth were in patients who 
died and proved to have a complex of mal- 
formations including renal agenesis or dys- 
plasia and hypoplasia incompatible with 
survival (Table 1) (Fig. 1). All the patients 
had high anorectal malformations (with a 
fistula between rectum and bladder) and 
segmenzal sacral agenesis. Club feet and 
Potter’s facies were commonly present not 
as “congenital” anomalies but as oligo- 
hydramnios deformities. The pulmonary 
hypoplasia is probably also related to this 
and is common to any renal anomaly as- 
sociated with oligohydramnios whether 
there are kidneys or not.! 

Cases 1 and 11 were of interest since the 
patients had bilateral renal agenesis, oligo- 
hydramnios, pulmonary hypoplasia, but a 
norma! bony pelvis. We initially wondered 
if the obligatory oligohydramnios might 
have been the cause of the normal appear- 
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Fic. 4. Case m1. Segmental sacral agenesis. (4) Frontal chest roentgenogram during recovery phase of respira- 
tory distress syndrome. (B) Excretory urogram shows normal kidneys. (C) Cystogram shows small bladder 
without vesicoureteral reflux and small pelvic bony outlet. (D) Follow-up excretory urogram done at 21 
months of age shows continued normal renal growth. Note growth of pelvic bony outlet to normal appear- 
ance. 


ing bony pelvic outlet. Possibly one infant 
might be compressed in one fashion so as 
to separate the pubic bones, where another 
might have them squeezed together.! Case 
111 still seemed to fit Currarino’s? observa- 
tion of small bladder-small pelvis, even in 
the presence of normal kidneys. The finding 
in Case 111 of segmental sacral agenesis did 
not assume a prime role in our thinking 
until Magnus? published her dissections of 
stillborn and newborn cases of rectovesical 
fistula. i 

Five of her cases had a small bony pelvic 
outlet identical to those of Currarino? and 
Rabinowitz eż a/.6 All 5 had total or virtual 


absence of the levator ani muscles, and 4 
of the 5 had segmental sacral agenesis 
(Table 11). The obturator internus muscles 
virtually approximated each other in the 
midline. She speculated that the small bony 
pelvis led to the levator underdevelop- 
ment. 

We would suggest the opposite. The com- 
mon recurring denominator in all cases of 
the small pelvic bony outlet (Table 11) is 
the maldevelopment of the levator ani 
muscles, virtually always heralded on plain 
roentgenograms by segmental sacral agene- 
sis. Absence of adequate supporting muscle 
tone in these patients may allow approxi- 


Voi. 121, No. I 


Size of Pelvic Bony Outlet in Renal Agenesis 


TABLE I 


NORMAL PELVIC BONY OUTLET: RELATION TO SACRAL AND RENAL AND ANORECTAL ANOMALIES 








a | eee | a | 


p | EEA a 


Author Pelvic Outlet Sacrum 
Fellows et al. 
Case I normal normal 
Case II normal normal 
Stern et a/.® 
4 Cases 
Nói, 2; 4; 3 normal normal 


Bladder Size | Renal Function | Imperforate Anus 
small nil no 
small nil no 
smal] nil no 





mation of the pelvic bones. This concept is 
reinforced by Case 111 where the kidneys are 
normal, the tone of the anal sphincter 
lacking, and the pelvic bony outlet and the 
bladder are small. 

To further check these observations, it 
was possible to review additional cases of 
bilateral renal agenesis with pulmonary dis- 
tress at birth, recently published by Stern 
et al. In 4 of their 8 patients, roentgeno- 
grams of the pelvis were available‘ and a// 
4 had a normal sacrum and normal bony 
pelvic outlet despite marked bladder hypo- 
plasia (Table 1). These findings were identi- 
cal to Cases 1 and 11 in this report. 

Finally, the specific influence of the 1m- 
perforate anus with rectovesical fistula on 
the appearance of the pelvis appears to be 
insignificant. Two cases, seen at Babies 


Hospital, of rectovesical fistula with a 
norma! sacrum had a normal pelvic bony 
outlet (and normal kidneys). Bladder size 
in this anomaly can be small to normal to 
large, depending on renal function and the 
amour.t of meconium passed ŝin utero from 
the rectum into the bladder.’ 


DUHAMEL’S “SYNDROME OF CAUDAL 
REGRESSION’ —ITS RELATION TO 
SEGMENTAL SACRAL AGENESIS 
AND ANORECTAL MALFORMATIONS 


Duhamel’ observed a high incidence of 
anomalies of the lower half of the body in 
infants with imperforate anus. These in- 
cluded lumbosacral spine anomalies, renal 
anomalies, and lower limb anomalies. He 
suggested that a spectrum existed, the se- 
verest form being the mermaid or sirenome- 


TABLE II 


SMALL PELVIC BONY OUTLET: RELATION TO SACRAL AND RENAL AND ANORECTAL ANOMALIES 








Bladcer Size 


Renal Function | Imperforate Anus 


a | | 


ES | | | 


ES | |S | 


m | | | 


Author Pelvic Outlet Sacrum 

Currarino? 

Case I small abnormal 

Case II small abnormal 
Rabinowitz et a/.§ 

Case I small abnormal 

Case II small abnormal 
Magnus‘ 4/5 

5 Cases small abnormal 
Fellows et al. 

Case II small abnormal 


small nil yes 
small nil yes 
small nil yes 
small nil yes 
variable nil yes 
small normal no 








Fic. 5. Mermaid or sirenomelus monster. Note fused 
lower extremities and bony tail connected by 
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lus monster born with fused lower limbs, 
absent kidneys, rectal atresia and pulmo- 
nary hypoplasia (Fig. 5). His published ex- 
ample of sirenomelus monster showed seg- 
mental sacral agenesis and a small pelvic 
bony outlet identical to our Case m1 and 
those of Currarino? and Rabinowitz et al. 

Duhamel quoted Wolff,’ who had noted 
that experimental selective destruction of 
different portions of the caudal region of 
the chick embryo could produce sirenome- 
lus malformations, failure of cloacal differ- 
entiation and low spinal and limb malfor- 
mations. Duhamel concluded that patients 
with this complex of lower spinal, lower 
limb, and anorectal and renal anomalies 
fell within the syndrome of “caudal re- 
gression.” 

We would utilize Duhamel’s concepts to 
explain the roentgenographic observations 
of Currarino? and Rabinowitz eż al., who 
were actually illustrating the “syndrome 
of caudal regression” since all of their 
cases had the sacral and renal and anorectal 
anomalies noted by Duhamel (Fig. 1). We 
propose that the pulmonary distress is 
indeed part of the renal underdevelopment, 
but that the undersized bony pelvic outlet 
relates not to the renal-bladder problem, 
but to the levator ani underdevelopment 
accompanying the segmental sacral agene- 
sis commonly found in all such cases. 


SUMMARY 


A small bony pelvic outlet had previously 
been noted in newborns with lethal respira- 
tory problems who had absent or non- 
functioning kidneys and bladder hypo- 
plasia. The suggestion was made that the 
small pelvic bony outlet reflected the blad- 
der development, and that these roentgeno- 
graphic findings were a clue to renal agene- 
sis in newborns with respiratory distress. 
All the patients also had imperforate anus 








fibrous strand to remnant of sacrum. Postmortem 
examination revealed hypoplastic lungs with 
pneumomediastinum, imperforate anus with rec- 
tovesical fistula, and tiny dysplastic renal rem- 
nants, hypoplastic bladder and patent urachus. 
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with rectovesical fistula and segmental 
sacral agenesis. 

Three patients are reported, all of whom 
had small bladders. In 2 there were renal 
agenesis and bladder hypoplasia, but the 
bony pelvis was normal. In the third case, 
bladder hypoplasia and a small pelvic out- 
let were present; the patient had segmental 
sacral agenesis with normal kidneys and 
has survived. 

Review of all prior cases of small bony 
pelvic outlet reveals the common denomi- 
nator to be neuromuscular deficit accom- 
panying segmental sacral agenesis rather 
than renal agenesis or bladder hypoplasia, 
When imperforate anus with sacral and 
urologic anomalies are present, the patients 
illustrate the syndrome of “caudal regres- 
sion.” Renal agenesis as an isolated anom- 
aly is mot associated with sacral or pelvic 
outlet abnormalities; bladder size per se 
plays no role in the appearance of the pelvic 
bones. 


Walter E. Berdon, M.D. 

Department of Radiology 

Babies Hospital 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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NEONATAL TRANSPLACENTAL RUBELLA SYNDROME* 
ITS EFFECT ON NORMAL MATURATION OF THE DIAPHYSIS 


' © => By JOSEPH P. WHALEN, M.D.,t PATRICIA WINCHESTER, M.D.,t LENNART KROOK, 


D.V.M., Pu.D.,t NEIL O’DONOHUE, M.D.,t RENATE DISCHE, M.D.,§ 
and ELADIO NUNEZ, Pu.D.+ 


RROENTGENOGRAPHIC descriptions 
of the mid-diaphysis in the. perinatal 
period are controversial. The relatively 


__ thick cortex with relatively narrow medul- 


lary cavity has been called physiologic 
_ sclerosis. Reports on the mid-diaphyseal 
density, in erythroblastosis fetalis are con- 
tradictory. Follis ef a/.,!° Ritvo eż al. and 


Bishop‘ all stressed the finding of increased _ 


density, whereas Brenner and Allen,® in a 
review of 100 cases, found a $—Io per cent 
incidence of increased density which was 
similar to that in healthy neonates. The 
literature on skeletal changes in intra- 
uterine viral diseases has concerned mainly 
the metaphysis,"-!6 with little mention of 
the diaphysis. | : 

The present report concerns the mecha- 
nisms of normal human diaphysis matura- 
tion as evaluated by roentgenographic and 
histologic techniques and the influence of 
transplacental rubella on this maturation. 


MATERIAL AND METHOD 


Femurs of 30 abortuses and newborn in- 
fants were obtained at necropsy. Each fe- 
mur was dissected free of soft tissues and 
roentgenographed on a Faxitron unit em- 
ploying a o.5 cm. focal spot. Exposure fac- 
tors were 30 kvp.-and 3 ma. for 3 minutes. 
A 3 mm. thick mid-sagittal slice of the left 
femur was then excised on a bandsaw and 
the slices were roentgenographed with the 
same technique, but with 2'minutes of ex- 
posure time. Total diameter and medullary 
width were recorded at the narrowest level 
of the diaphysis. Medullary width and 
medullary width as percentage of total di- 
ameter were plotted against body weight. 


NEW YORK, NEW YORK AND ITHACA, NEW YORE 


The right femur was fixed in Io per cent 
formalin and demineralized in foto under 
water pump vacuum in Io per cent formic 
acid buffered to pH 4.5 with sodium citrate. 
A 2mm. thick transverse section was ex- 
cised at the narrowest level of the diaphysis 
and a 2 mm. thick and 20 mm. long mid- 
sagittal section was excised proximally to 
the transverse section. The slices were em- 
bedded in paraffin, cut at 6 microns and 
stained with hematoxylin and eosin (H&E) 
and with toluidine blue. 

The clinical roentgenograms were re- 
viewed in § culture-proven cases of neo- 
natal transplacental rubella syndrome with 
weights recorded at birth and at time of 
roentgenography. The medullary width as 
percentage of total diameter was plotted 
against body weight and compared with 
standards for normal neonates. 


RESULTS 


ROENTGENOGRAPHIC EXAMINATION OF 
NECROPSY MATERIAL 


The diaphyseal diameter in fetuses up to 


8.95 
0.30 
0.95 








560 ° 3000 

Fia. 1. Schematic illustration of relative increases in 
width at mid-diaphysis of cortex and medullary 
cavity in mm. from 500 gm. to 3,000 gm. fetus. 
The width of the cavity increases more than 4 
times, the total diameter about 2.5 times. 


* Presented at the Sixteenth Annual Meeting of the Society for Pediatric Radiology, Montreal, P. Q., Canada, September 23-24, 1973. 

From the Departments of Radiology,t and Pathology,§ New York Hospital-Cornell Medical Center, New York, New York; and 
the Department of Pathology,t New York State Veterinary College, Cornell University, Ithaca, New York. 

Supported by The James Picker Foundation on the recommendation of the Committee on Radiology NAS-NRC, and in part by 
USPHS Grant AM 12957 from the Division of Arthritis and Metabolic Diseases. 
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Fic. 2. (4-F) Roentgenograms of mid-sagittal slices of femur, necropsy specimens of fetuses weighing up 
to (4) 500, (B) 1,000, (C) 1,500, (D) 2,000, (E) 2,500 and (F) 3,000 gm., respectively. Progressive widening 
of the medullary cavity at mid-diaphysis and progressive thickening of cortices through the series. Note 
that the cortices are actually thinnest in the 500 gm. fetus (4), but the close proximity of the cortices 
gives an impression of sclerosis. 
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2500 


Fic. 3. Mean medullary cavity width in mm. 
+s.e.m. on ordinate; as function of body weight 
on abscissa; location of means on abscissa shows 
mean fetus weight of each weight group. The num- 
ber of cases in each group is 11, 5, 5, 3, 3, and 3, 
respectively. The values increase with increasing 
body weight. The difference between means of the 
first 2 groups is significant at P<o.oo1. 


500 gm. averaged 2.2 mm. and the medul- 
lary cavity diameter 0.3 mm. The corre- 
sponding values for fetuses in the 2,500 to 
3,000 gm. range were §.6 and 1.3 mm., re- 
spectively. The relative increases in total 
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Fic. 4. Medullary cavity width as percentage of 
total diameter on ordinate; as function of body 
weight on abscissa. The symbols are the same as in 
Figure 3. The percentages increase with body 
weight. The difference between means of the first 
2 groups is significant at P<o.o05. The open circles 
represent § rubella cases. The mean rubella values 
are significantly (P<o.001) less than the mean of 
the normal values of the corresponding weight 
groups. 
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diameter and medullary cavity are shown 
graphically in Figure 1. Roentgenograms of 
femurs from fetuses weighing up to 500, 
I 000, 1,500, 2,000, 2,500, and 3,000 gm. are 
presented in Figure 2, 4—-F. 

The medullary width as function of body 
weight is shown in Figure 3, and percentage 
medullary cavity as function of body 
weight in Figure 4. 


HISTOLOGIC EXAMINATION 


The progressive increase in diaphyseal 
width and widening of the medullary cavity 
as depicted in Figure 1 reflected different 
apposition to resorption ratios in peripheral 
(subperiosteal) trabeculae and in trabec- 


ulae facing the medullary cavity. Surfaces 
of subperiosteal bone were lined by large 
osteoblasts, often in double layers. Bone 





Wises z 


Fic. 5. Transverse section of femur mid-diaphysis of 
3,000 gm. fetus. The periosteum 1s at top. There is 
a high apposition to the resorption ratio: the bone 
surfaces are lined by large osteoblasts, sometimes 
in double layers; and there are only minor signs of 
osteolysis in the deepest part of the trabeculae. 
(Toluidine blue X 250.) 
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resorption in this area was by osteocytic 
osteolysis. Deep-seated osteocytes were 
somewhat enlarged and their lacunar rims 
were sometimes metachromatic in tolu- 
idine blue stained sections (Fig. 5). The 
central part of this trabecular bone was dif- 
fusely but rather weakly metachromatic. 
The rate of osteolysis was, therefore, con- 
sidered quite slow. In the bone facing the 
medullary cavity, the histologic picture 
was reversed. Apposition was minimal with 
surfaces either lined by rather small osteo- 
blasts or void of osteoblasts. Osteolysis was 
very active (Fig. 6). The intense metachro- 
masia typical of enhanced osteolysis in this 
area contrasted sharply to the staining in 
the middle and peripheral parts of the cor- 
tex in a low power picture of a longitudinal 
section (Fig. 7). A close-up of the inner- 





a» n 

Fic. 6. Same section as in Figure 5; the trabeculae 
are facing the medullary cavity. There is high re- 
sorption to the apposition ratio: there is a very 
intense osteolysis evidenced by enlargement of the 
deep-seated osteocyte and metachromasia of the 
lacunar rims and matrix. The bone surfaces are 
lined by small osteocytes or void of osteoblasts. 
(Toluidine blue X250.) 
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Fic. 7. Sagittal section of femur cortex at mid- 
diaphysis of 3,000 gm. fetus. The medullary cavity 
is to the right. Metachromasia, typical of osteol- 
yss, occurs at the inner third of the cortex. 
(Toluidine blue X35.) 


mast trabeculae showed, in addition to the 
histologic signs of increased osteolysis in 
the H&E stained section, a loss of birefrin- 
gency with polarized light exposure (Fig. 8, 
A anc B), reflecting degradation of collagen 
in the osteolytic process. Osteoclasts were 
noz observed anywhere in the diaphysis. 


ROENTGENOGRAPHIC EXAMINATION OF 
RUBELLA MATERIAL 


The width of the medulla at birth, ex- 
pressed as percentage of total diameter, in 
the 5 rubella cases is shown in Figure 4. All 
values were below the lower limits in the 
normal standards of similar weights. Figure 
g shows the roentgenographic picture at 
birth. By 8 weeks of age, the medullary 
w dth had expanded to more normal values 
(Fig. 10; same child as in Fig. 9). The re- 
turn to normalcy coincided with disap- 
pearance of metaphyseal irregularities. 
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D ee “AY j aT 
Fic. 8. (4) Sagittal section of trabecula facing the 
medullary cavity in 3,000 gm. fetus, exposed with 
regular light, shows intense osteolysis in center 
2/3. (B) Same field, exposed with polarized light, 
shows lack of birefringency as a sign of degrada- 
tion in the osteolytic process. (H. & E. X180.) 


DISCUSSION 


The present study showed that the mar- 
row cavity 1s expanded progressively dur- 
ing normal maturation of the diaphysis. 
The cortex also increases in width, but at a 
relatively less rate. Histologic examination 
explained this expansion of the marrow 
cavity by a high apposition to resorption 
ratio in the subperiosteal bone and a high 
resorption to apposition ratio in the bone 
facing the medullary cavity. Interpretation 
of the histologic picture rests on application 
of 2 rather recent concepts 1n bone metabo- 
lism, viz. osteocytic osteolysis and bone 
flow. Osteolysis defines resorption by deep- 
seated osteocytes which are enlarged with 
metachromasia and basophilia of the lacu- 
nar rim and diffusely of the adjacent ma- 
trix.”®51 This internal resorption does not, 
in normal remodeling, result in internal 
spaces—a finding explained by the bone 
flow concept which holds that bone is con- 
stantly renewed by a flow from the appo- 
sition surface toward the area of osteolysis 
deep in the bone tissue.!*!” Thus, when 
surface apposition exceeds internal oste- 
olysis, the volume of the trabeculae in- 
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creases; this is the situation in subperios- 
teal trabeculae. When internal resorption 
exceeds surface apposition, the surfaces 
will recede toward the center by the bone 
flow mechanism; this is the situation in 
trabeculae facing the marrow cavity. The 
shrinkage progresses to disappearance of 
these trabeculae and the marrow cavity ex- 
pands. Osteoclasia is totally inadequate in 
explaining this expansion. If osteoclasia 
were of any importance in the modeling of 
the diaphysis, osteoclasts and Howship’s 
lacunae should have been observed, no mat- 
ter how short the life-span of the osteo- 
clasts is believed to be. 

The term physiologic sclerosis describes 
the roentgenographic picture in the normal 
neonate with a relatively thick cortex and a 
narrow medullary cavity. In transplacental 
rubella, the width of the medullary cavity 





Fic. 9. Clinical roentgenogram at birth of femur, of 
2,950 gm. white female infant with transplacental 
rubella syndrome. The medullary cavity is nar- 
row with 16 per cent medullary cavity of total 
diameter, significantly below standards shown in 
Figure 4. Distal femoral ossification center, nor- 
mally visible in 98 per cent of white females of 
similar weight,’ is not visible in the roentgeno- 
gram. Note irregularity of the distal metaphysis. 
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was shown to be less than the lower range 
of normal values of corresponding weight. 
Accordingly, the diaphyseal changes in 
rubella should be interpreted as a delay of 
maturation. The delay appears to correct 
itself in several weeks, coincident with the 
correction of the metaphyseal abnormality. 
The latter has been described as a failure of 
normal modeling in that area with a dimin- 
utive distal ossification center in the 
femur.!8 The metaphyseal abnormality, 
which is not related to inflammation since 
there is no osteitis, may then merely re- 
flect a growth arrest. Histologically, the 
lesions resemble those in premature infants 
of mothers with severe cyanotic cardiac 
abnormalities.’ This alteration of growth 
and failure of modeling of the metaphysis 
would be compatible with the delayed 
modeling of the diaphysis. 


SUMMARY 


Modeling of the femur diaphysis in the 
perinatal period was studied in 30 normal 





Fic. 10. Clinical roentgenogram of femur of the same 
infant as in Figure 9, 8 weeks later. The medullary 
cavity is now of normal width. The distal femoral 
ossification center is visible and the irregularity of 
the distal metaphysis has disappeared. 
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fetuses and infants and in § cases of trans- 
placental rubella. 

The total diameter and medullary cavity 
widzn increase progressively with increas- 
ing body weight. In subperiosteal trabecu- 
lae there is a high apposition to resorption 
ratio and bone mass increases. In trabecu- 
lae facing the medullary cavity there is a 
high resorption to apposition ratio; bone 
mass decreases and the medullary cavity 
expands. Bone resorption is by osteocytic 
osteolysis. 

In transplacental rubella, the diaphyseal 
modeling is delayed beyond the limits of 
physiologic sclerosis. Normal modeling 1s 
achieved within 2 months, coincident with 
correction of the metaphyseal abnormali- 
ties. 

Joseph P. Whalen, M.D. 
Department of Radiology 
The New York Hospital 


525 East 68th Street 
New York, New York 10021 
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anc review of the manuscript. 
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BILATERAL PSEUDOTUMORS OF THE PELVIS IN A 
PATIENT WITH CHRISTMAS DISEASE* 


WITH NOTES ON LOCALIZATION BY RADIOACTIVE 
SCANNING AND ULTRASONOGRAPHY 


By CHARLES D. FORBES, M.D., M.R.C.P.,t BRIAN MOULE, M.B., B.Cu., D.M.R.D., 
F.F.R.,t MARY GRANT, M.B., Cu.B., D.M.3.D.,¢ WILLIAM R. GREIG, M.D., 
Pu.D., F.R.C.P.,t and COLIN R. M. PRENTICE, M.D., M.R.C.P.t 


GLASGOW, SCOTLAND 


SEUDOTUMORS arising in patients 

with coagulation defects are rare, the 
reported incidence in several large series of 
hemophilic patients varying from 0.5 to 2 
per cent.! The most common sites are the 
thigh and pelvis but a small number of 
cases have been reported in the calves, feet, 
arms and hands. Bilateral pseudotumors 
have been recorded previously in only 2 
patients; these involved the cuboid bones 
of the feet? and the pelvis.’ 

In several of the case reports, including 
the original, there has been doubt about the 
diagnosis, the suspicion being that the 
destructive lesion might be an osteogenic 
sarcoma.’ — 

The purpose of this study was to localize 
the tumors and determine if a hemophilic 
pseudotumor could be distinguished from 
an osteogenic sarcoma using radiologic 
techniques, ultrasonography and radioiso- 
tope scanning with strontium 87m and 
technetium ggm. 


METHOD 


For scintiscanning, strontium 87m (2 mc) 
was given intravenously and §§ minutes 
later the lower abdomen, pelvis and upper 
femora were scanned in that order using a 
dual headed scintiscanner. A color dot and 
photo scan was obtained. On a separate 
occasion a similar procedure was carried 
out 20 minutes after technetium ggm (10 
mc) had been given intravenously. 

Ultrasonography was performed using a 
Nuclear Enterprises Diasonograph. 


REPORT OF A CASE 


The patient is now aged 25 years and has a 
severe degree of Factor IX deficiency (Christ- 
mas disease) with a zero per cent assay of 
Factor IX. In 1956, at the age of 9 years, he de- 
veleped a painful tense swelling in the left groin 
associated with numbness down the front of the 
thigh. Roentgenograms of the pelvis showed a 
homogeneous soft tissue mass measuring 9 cm. 
in diameter overlying the left iliac crest, en- 
creaching on the upper part of the sacroiliac 
joir t as well as the distal third of the left psoas 
muscle with no bone erosion. Treatment with 
plasma was given for a week with some slight 
resolution of the mass but the patient then de- 
faulted from further attendance. 

In 1963 he developed a similar pain and 
swelling in the right groin with a femoral nerve 
palsy which was treated in his home without 
plasma infusions and in 1964 he had a recur- 
rence of pain at the same site. Thereafter he was 
reasonably well except for recurrent episodes 
of hematuria and acute hemarthroses of the 
krees, ankles and shoulders. The patient was 
readmitted to hospital in 1971 having fallen 
and fractured the right tibia and the left 
patella. 

Examination of the abdomen showed 2 large 
swellings arising out of each side of the pelvis. 
Both were hard, nontender and nonfluctuant. 
The swelling on the left was largest, extending 
to just above the umbilicus. There were bilat- 
eral femoral nerve lesions with absent knee 
jerxs and gross wasting of both quadriceps 
muscles. 

lain roentgenograms of the pelvis showed 
erosion of the blade of the ilium on the left side. 
Ccntinuous with this area of bone destruction 
there was a soft-tissue mass within which were 


* From the Department of Radiology,t and University Department of Medicine,t Glasgow Royal Infirmary, Glasgow, Scotland. 
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Fic. 1. Roentgenogram of the pelvis showing de- 
structive lesion of the left ilium and soft tissue 
swelling near the left iliac crest. There are also 
‘“hemophilic” changes in the right hip joint. 


areas of calcification. Osteosclerotic areas were 
also seen in the ilium (Fig. 1). On intravenous 
pyelography it was seen that the bladder and 
left ureter were displaced to the right. The ap- 
pearance of the lower end of the left ureter sug- 
gested further that it was held in fixed dilata- 
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tion as a result of its involvement by the pseu- 
dotumor (Fig. 2). A barium meal and follow- 
through confirmed the appearances previously 
noted, namely that both small and large bowel 
were displaced by the large left-sided pseudo- 
tumor and also by a smaller but presumably 
similar lesion on the right side (Fig. 3). 

At this stage ultrasonography was per- 
formed with a view to confirming that there 
were in fact 2 separate masses. It was also con- 
sidered that ultrasonic scanning would consti- 
tute a simple and safe method of assessing the 
effects of therapy on the size of the lesions. As 
expected, 2 discrete lesions were shown (Fig. 4). 

Examination of the ultrasonographs showed 
that these lesions were poorly trans-sonic, i.e., 
were fairly solid structures, and were of varying 
consistency. This, together with their rather in- 
distinct margins, makes them indistinguishable 
from malignant tumors such as an osteogenic 
sarcoma. 

The scan pictures after strontium 87m and 
technetium ggm injections were similar and only 
the strontium 87m photoscan of pelvis is shown 
(Fig. 5). This reveals a large round volume of 
abnormal uptake in the right pelvis and an 
elongated volume of abnormal uptake extend- 
ing laterally and superiorly in the left pelvis. 





Intravenous pyelogram showing dilated 
lower end of the left ureter with displacement of 
the bladder by the pseudotumors. 


Fic. 2. 


Fic. 3. Barium meal and “follow-through” examina- 
tion showing displacement of the sigmoid and 
descending colon and the cecum. 
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Both regions correspond to the sides of the 
pseudotumors. The general appearances are 
similar to those we have found in known osteo- 
genic sarcoma. 


DISCUSSION 


At least 49 cases of pseudotumors have 
been recorded in hemophiliacs since the 
original case report of Starker in 1918° and 
of these 20 have involved the ilium. As 
suggested by Valderrama and Mathews," 
hemophilic hematomas may arise in muscle 
where they are confined by the tendinous 
attachments (simple cyst), or in a muscle 
with a large periosteal attachment where 
cortical thinning is produced by interfer- 
ence with bone nutrition; alternatively, 
they may arise from a hematoma which 
strips the periosteum from the cortex until 
limited by an aponeurotic or tendinous 
attachment. The end result of this is a 
tumor, the roentgenographic appearances 
of which resemble an osteogenic sarcoma. 
It is impossible, in retrospect, to determine 
the site of origin of this patient’s pseudo- 
tumors, but the initial episodes of pain and 
femoral nerve compression suggest strongly 
that they started as hematomata in the 
iliacus muscle.t The lesion on the left has 
probably been present for 16 years and the 
lesion on the right for 8 years. As judged 
both clinically and radiologically, the left 





Fic. 4. Ultrasonograph of the lower abdomen (2.5 
MHz, -10). This is a transverse section of the ab- 
domen 1 inch below the umbilicus showing 2 dis- 
crete lesions. The lesions contain reflecting echoes 
and have indistinct margins. 
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SYMPHYSIS PUBIS 


Fic. s. Photoscan of pelvis after injection of stron- 
tiam 87m showing a large round volume of abnor- 
mal uptake in the right pelvis and an elongated 
velume of abnormal uptake extending laterally 
ard superiorly in the left pelvis. These areas cor- 
respond to the sides of the pseudotumors. 


pseudotumor has grown over the years, but 
it is not possible to say whether this has 
occurred gradually or whether it is still 
enlarging. It seems probable from the his- 
tory that the 2 tumors have arisen from 
separate sites and both the ultrasonic and 
photo scans suggest that they are discrete 
entities. 

Although renal function, as judged by 
the blood urea of 25 mg./1oo ml. and the 
creatinine clearance of 127 ml./min. 1s ex- 
cellent, there is evidence both from the 
intravenou pyelogram and the isotope 
renogram of obstruction to the ureters. 
Similarly, there is as yet no interference 
with bowel function, but the barium meal 
and follow-through show distortion of the 
normal anatomy of the large and small 
bowel in the pelvis. There is 1 case report of 
pseudomembranous colitis in a hemophiliac 
associated with pseudotumor of the pelvis 
producing obstruction to the rectum® and 
1 of rupture into the sigmoid colon.® There 
has been no case, to date, of renal failure 
resulting from compression of the ureters. 

From studies of the operative case notes 
of the patients undergoing excision of these 
tunors, they appear to be extremely vas- 
cular and present major technical problems 
of hemostasis and in these patients macro- 
scopic and histologic examinations con- 
firmed the presence of large vessels in the 
outer fibrous zone of the capsule.*:!? This 
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would explain the localization of both stron- 

tium 87m and technetium 99m in and espe- 

-. cially around the tumors in this patient’s 
' pelvis. 

Both ultrasonography and radioisotope 
scanning have failed to differentiate the 
pseudotumor from an osteogenic sarcoma, 
but they offer satisfactory methods of 
localization and measurement of the size of 
the tumors and should provide an objective 
assessment of the efficacy of treatment. 


SUMMARY 


A 25 year old patient with severe Factor 
IX deficiency was found to have bilateral 
pseudotumors arising from his pelvis. 

Localization of these tumors and assess- 
ment of response to therapy have been at- 
tempted by a combination of conventional 
radiology, radionuclide scanning and ultra- 
sonography. 

An attempt has also been made to com- 
pare the. characteristic ultrasonographic 

_appearances of hemophilic pseudotumors 
with osteogenic sarcoma. 


Charles D. Forbes, M.D. 
Department of Radiology 
Glasgow Royal Infirmary 
86 Castle Street 

Glasgow G4 OSF, Scotland 
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TECHNETIUM 99M LABELED DIPHOSPHONATE BONE 
SCANNING IN PAGET’S DISEASE* 
By STEPHEN W. MILLER, M.D., FRANK P. CASTRONOVO, Jr., PH.D., 


HENRY P. PENDERGRASS, M.D., and MAJIC S. POTSAID, M.D. 
BOSTON, MASSACHUSETTS 


| ie! the intervening years since the original 
description of “osteitis deformans” in 
1877 by Sir James Paget,” the efforts of 
numerous investigators have improved our 
understanding of some of the mechanisms 
of abnormal bone development in Paget’s 
disease. The description of the anatomic 
pathology by Schmorl* and the observa- 
tion that plasma alkaline phosphatase was 
markedly elevated" were the basis for much 
of the later clinical and metabolic studies. 
The roentgenologic aspects of the lytic and 
sclerotic phase of Paget’s disease have been 
well documented,*:***:?° including the ob- 
servation by Sosman?’ that osteoporosis 
circumscripta was the destructive phase of 
Paget’s disease in the skull. 

More recently radionuclide skeletal imag- 
ing techniques have been utilized to deter- 
mine the anatomic extent of the disease and 
to study the abnormalities of bone metabo- 
lism. Paget’s disease in bone has been 
demonstrated with strontium 85,!7:78 stron- 
tium 87m,?* fluorine 18,!2-?8 and barium 
135m!* bone-seeking radionuclides. 

The demonstration that diphosphonate 
strongly chemisorbs onto the hydroxyapa- 
tite crystal lattice of bone! contributed to 
its development as a carrier of a radioactive 
agent for use in skeletal imaging.® 

This report summarizes the findings in 25 
cases of Paget’s disease which were ob- 
served during the course of over 700 bone 
scannings using technetium ggm diphospho- 
nate. A more dynamic evaluation of the 
radionuclide concentration using a multi- 
channel analyzer to obtain quantitative 
data is also included. 


METHOD 


The carrier molecule 1-hydroxy-ethyli- 
dene-1, 1-disodium phosphonate was syn- 


thesized in our laboratories and labeled 
witk technetium ggm.®° This technetium 
99m diphosphonate compound is admin- 
istered intravenously; the usual adult dose 
of 1; millicuries contains approximately 
0.5 mg. of diphosphonate carrier. Skeletal 
images are routinely obtained of the head, 
trunk, and lower extremities down to the 
knees; when indicated, more complete 
imaging of the extremities is carried out. 
Most of the studies utilize a dual probe 
rectilinear scanner following a technique 
previously described,!* with 2:1 reduction 
of -he image. In a few instances scintilla- 
tion camera studies were carried out with 
mulziple anterior and posterior views of the 
same regions outlined in the above dual 
probe rectilinear scanner protocol. When a 
parallel hole collimator is utilized, an arbi- 
trary time of 60 seconds is used for each 
gamma camera view; the time factor is 
increased to go seconds with a diverging 
coll mator. 

Dynamic studies of technetium 99m di- 
phesphonate uptake in Pagetoid bone have 
been performed with a scintillation camera, 
whose output was digitized and recorded 
onto magnetic tape as a serial study. In 
this way a series of digitized images in time 
sequence for intervals up to § hours after 
int-avenous injection were recorded. At the 
end of the storage process the images were 
recalled from the magnetic tape and ana- 
lyzed quantitatively with a multichannel 
analvzer. Regions of interest were selected 
te include both kidneys, soft tissue, normal 
bone, and bone involved with Paget’s dis- 
ease. 


RESULTS 


The mixed phase of Paget’s disease in- 
volving both osteolysis and sclerosis was 


* From the Departments of Radiology, Harvard Medical School and -he Massachusetts General Hospital, Boston, Massachusetts. 
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Fic. 1. Lateral and anterior views of the proximal tibia with companion roentgenograms show increased up- 
take along the anterior cortical margin of the tibia (arrows) corresponding to the region of Paget’s disease. 
Uninvolved bone in the posterior part of the tibia is clearly demarcated from the diseased bone anteriorly. 


the most common form of the disease in 
this series. The geographic extent of ab- 
normal bone by scan usually corresponded 
very closely to matching roentgenograms. 
Bones that were often difficult to evaluate 
roentgenographically, such as the scapula, 
showed intense radionuclide uptake when 
involved with Paget’s disease. The margin 
between normal and abnormal bone was 
more distinct on bone scans than on roent- 
genograms. This demarcation was useful in 
defining the extent of the disease in 1 pa- 
tient (Fig. 1) that had increased uptake 
along the anterior cortical margin of the 
tibia. The involved portion of bone was 
either the periosteum or the anterior cortex 
of the tibia, as the medullary canal and 
posterior aspect of the bone were well de- 


lineated on the scan and had normal ac- 
tivity. 

Osteoporosis circumscripta is the lytic 
phase of Paget’s disease in the calvarium. 
The bone scan of 1 such patient (Fig. 2) 
showed considerably increased uptake cor- 
responding to the advancing margin of the 
lesion. The central part of the lytic bone 
appeared to have lower radioactivity than 
the margin. This pattern is distinctly dif- 
ferent from the scan appearance of the 
sclerotic phase of Paget’s disease because 
the same bone appears to have consider- 
ably different radioactivity in different re- 
gions of the same bone. 

The count rate over bones involved with 
Paget’s disease was 3 to § times higher than 
that over normal bone. One patient in this 
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Fic. 2. Osteoporosis circumscripta (arrows) is well defined on the right lateral aspect of the skull roentgeno- 
grams. The diphosphonate bone scan shows increased uptake at the margin of the lesion with lower radio- 


activity in the central part of the lytic bone. 


series had a count rate over the Pagetoid 
region which was nearly 10 times the count 
in adjacent normal bone. Figure 3 illus- 
trates a dynamic study with digitized 








15 5hr 


Fic. 3. Serial images of the lower lumbar spine and 
pelvis were stored on videotape at §, 10 and 15 
minutes, and 5 hours. Intense radioactivity 1s 
present § minutes after intravenous injection in 
the Paget’s bone in the fifth lumbar vertebra and 
both iliac wings. 


images of the gamma camera at § minutes, 
1o minutes, 15 minutes and 5 hours after 
admiristration of technetium ggm di- 
phosphonate. Intense radioactivity 1s pres- 
ent ¿ minutes after intravenous injection 
in bo-h normal and abnormal bone. The 
distinction between bone involved with 
Paget’s disease and normal bone is readily 
apparent within minutes of the injection 
of diphosphonate. Figure 4 illustrates the 
digitized multichannel analyzer image of 
the 1D minute serial image. The radio- 
activity from both the Pagetoid bone and 
the kidneys is approximately comparable 
at 1c minutes and is well demarcated from 
adjacent normal bone and soft tissues. 
Table 1 shows the counts per channel versus 
time for the selected regions of interest. 
Lesion I is visible after 5 minutes and lesion 
Il after 10 minutes. By 5 hours both 
Pagetoid lesions show similar technetium 
ggm diphosphonate concentration, both 
signif cantly higher than of normal bone. 
The kidneys show a gradual decrease in ac- 
tivity by 15 minutes and a significant re- 
duction to background levels by § hours. 
Fifteen patients with Paget’s disease 
were also studied with fluorine 18 bone 
scans using 3 millicuries of the radiophar- 
maceitical. Five of these patients had 
scans with both technetium 99m diphos- 
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Fic. 4. Analog gamma camera scan at 10 minutes is 
digitized, stored and subsequently viewed with a 
multichannel analyzer. TBk is the tissue back- 
ground; B is the normal spine; numerals I and II 
are lesions of Paget’s disease in the lower lumbar 
vertebra and sacrum, respectively; and RK and 
LK are the right and left kidney. 


phonate and fluorine 18 as fluoride. AL 
though the scans are not quantitatively 
comparable because the amount of activity 
for each was different and the efficiency for 
the detection of the 140 KeV and 510 KeV 
energies is different, the skeletal patterns 
of radioactivity were comparable for both 
agents (Fig. 5). 
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DISCUSSION 


Although Paget’s disease of bone has 
been studied for nearly a century, the basic 
abnormality has not been clearly defined.? 8 
More recently Rasmussen and Bordier” 
have constructed an intriguing model of 
cellular phenomena at the endosteal sur- 
face centered around a transformation of 
osteoclasts into osteoblasts. From studies 
of the histology, bone turnover (resorption 
and formation) as well as the metabolic 
effects of such agents as calcitonin, they 
conclude that Paget’s disease is a hormone 
sensitive benign tumor of bone. 

Several agents such as calcitonin and 
ACTH! have been used in the medical 
therapy of the disease in an attempt to 
alter the detectable biochemical abnor- 
malities. Using therapeutic levels of di- 
phosphonates, Smith eż al.® have demon- 
strated a reduction in plasma alkaline 
phosphatase and hydroxy proline in pa- 
tients with Paget’s disease. 

The diphosphonates, which contain a 
P-C-P bond, appear to modify the rate of 
turnover of the hydroxyapatite lattice. 
These compounds retard the rate of dis- 
solution of apatite crystals!’ and inhibit the 
formation of calcium phosphate crystals." 
The diphosphonate apparently is strongly 
chemisorbed onto the apatite lattice, thus 
preventing the addition of ions into the 
lattice.® 

Radionuclide scintimetry has been em- 
ployed to define the extent of Paget’s dis- 


TABLE I 


REGIONS OF INTEREST* 














Area § min. IO min. 
Lesion I +152 +294 
Lesion II —44 37 
Bone — 59 —9 
Rt Kidney +511 +448 
Lt Kidney +502 +414 
Whole area §.7§5X108 3.58 X 103 











15 min. s.oOhr 
+268 +II9 
+68 +114 
+12.0 +48.5 
+312 +8.8 
+338 + 10.3 
3.40X 10° 1.39 X10° 


(corrected for decay) 





* Regions of interest were selected on the patient illustrated in Figure 4. Counts per region of interest versus time are listed for 2 


lesions of Paget’s disease, normal bone, and both kidneys. 


VoL. 121, No. I 


24. 


25. 


26. 


27. 


28. 


C. R., Jr., Wuire, R. I., Grararano, F. A., 
and Wacner, H. N., Jr. Absence of anatomic 
arteriovenous shunts in Paget’s disease of 
bone. New England J. Med., 1972, 287, 686- 
689. 

Seaman, W. B. Roentgen appearance of early 
Paget’s disease. AM. J. ROENTGENOL. & Rap. 
THERAPY, 1951, 66, 587-594. 

Scumort, G. Uber Osteitis Deformans Paget. 
Virchows Arch. path. Anat., 1932, 283, 694- 
751. 

SmitH, R., RusseLL, R. G. G., and Bisuop, M. 
Diphosphonates and Paget’s disease of bone. 
Lancet, 1971, 945-946. 

SosmĪman, M. C. Radiology as aid in diagnosis of 
skull and intracranial lesions. Radio/ogy, 1927, 
9, 396-404. 

SPENCER, R., HERBERT, R., Riso, M. W., and 


Bone Scanning in Paget’s Disease 183 


LitrLe, W. A. Bone scanning with ®Sr, 
smmSr and !8F. Brit. J. Radiol., 1967, 40, 641- 
654. 

2g. STEINBACH, H. Paget’s disease. In: Radiology 
of the Skull and Brain. Volume 1. Book 2. 
C. V. Mosby, St. Louis, 1971, pp. 755-762. 

30. SUBRAMANIAN, G., McAFee, J. G., Bott, E. G., 
Barr, R. J., Mara, R. E., and ReELsTON, 
P. H. 9mTc-labeled polyphosphates as skeletal 
imaging agent. Radiology, 1972, 102, 701-704. 

31. SUBRAMANIAN, G., McAFee, J. G., Bair, R. J., 
Mentes, A., and Connor, T. ®"Tc-EHDP: 
potential radiopharmaceutical for skeletal 
imaging. F. Nucl. Med., 1972, 13, 947-950. 

32. Yano, Y., McAree, J., Van Dyke, D. C., and 
Ancer, H. O. Tc Sn-1-hydroxy-1, 1-diphos- 
phonate—new bone scanning agent. Y. Nu- 
clear Med., 1973, 14, 73-78. 


t 
ta 


reuse 


ae COMPARISON OF Tce" POLYPHOSPHATE AND F" 
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RIOR to the introduction of Tc®™ 
labeled phosphate compounds, F! was 
the agent of choice for bone imaging.? 81.17 
F!8 gave the highest lesion-to-normal bone 


differential uptake ratios with low soft tis- 


sue and blood levels and permitted diag- 
nostic quality images to be obtained within 
2—4 hours after intravenous administra- 
tion.” The lack of widespread use of this 
radiopharmaceutical has been related pri- 
marily to its high cost, limited availability 
due to its very short half-life and the tech- 
nical problems associated with imaging a 
moderately high energy radionuclide with 
conventional instrumentation. 

The use of Tc*™ presents advantagest 12-18 
which supersede the economic and techni- 
cal problems associated with F'% F'8 
remains the standard imaging radiophar- 
maceutical with which newer agents must 
be compared in terms of diagnostic ac- 
curacy, tissue distribution patterns, dosi- 


metry and target to non-target ratios. The 


present study was undertaken to compare 
one of the labeled phosphates, Tc?’ poly- 
phosphate, with Ft: in terms of these char- 
acteristics. 


MATERIAL AND METHOD 
RADIOPHARMACEUTICALS 


The F"8 used was cyclotron produced.!™ 
It was administered as sodium fluoride in 
isotonic saline. Tc’? labeled stannous poly- 
phosphate was prepared from a commerci- 
ally available kit containing 40 mg. ‘of 
sodium polyphosphate and I mg. of stan- 


* Obtained from Memorial Hospital for Cancer and Allied 
Diseases, New York City. 


nous chloride.f Both radiopharmaceuticals 
were administered intravenously. The stand- 
ard adult activity doses were 3 mc of Ft? 
and 10 mc of Tc?’ polyphosphate. Basic 
decay scheme characteristics of each radio- 
nuclide are listed in Table 1. 


INSTRUMENTATION 


Patient imaging studies were carried out 
with an Ohio-Nuclear Dual Five rectilinear 
scanner and a Nuclear-Chicago gamma 
camera. A computer interfaced to the 
gamma camera provided for quantitative 
storage, analysis and display of gamma 
camera images. A 2X2 inch well-type Nal 
(Tl) scintillation crystal was used for in 
vitro specimen counting. 


PATIENTS 


Sixty-four patients referred for diag- 
nostic bone scannings were included in the 
study. All patients presented a clinical 
history of malignant disease. Thirty-three 
patients were studied with Tc®™ stannous 
polyphosphate (Tc**= PP), 26 patients 
with Ft: and 5 patients received both Tc®™ 
PP and F’. 


TECHNIQUE 


Simultaneous anterior and posterior rec- 
tilinear scans were obtained in all patients. 
The scan area included the axial skeleton 
and extended down to the distal shaft of 
the tibia. Scans were obtained 2 to 4 hours 
post-injection using 1/4 inch or 1/8 inch 
stepping and 5:1 minification. These scan 
times were selected on the basis of opti- 


f New England Nuclear Tc*™ Stannous Polyphosphate Kit. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 
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TABLE Í 


RADIOPHARMACEUTICAL AND DETECTOR CHARACTERISTICS 


nn M 


Radionuclide 





Chemical form 

Physical half-life 

Primary y-photon energy 

Photons/100 disintegrations 

Calculated Nal (TI) photopeak detection efficiency! 


Collimators 
Gamma camera 


Rectilinear scanner 


geometric resolution radius 





F18 Tc9™ 
sodium fluoride stannous polyphosphate 
¢.03 hr. 6 hr. 
gir kev. 140 kev 
194 88 
177% (3”) 91% (3") 
657% (2") 98% (2”) 


470 kev. diverging high resolution 


(1,261 hole) (15,000 hole) 
5" focal plane 5” focal plane 
(31 hole) (163 hole) 
21 mm. 14 mm. 
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mum imaging times previously suggested.*"” 
Gamma camera images were recorded over 
clinically symptomatic areas and abnormal 
scan sites together with adjacent or contra- 
lateral control areas. These images were 
recorded on each patient receiving Tc’? 
PP; a limited number of gamma camera 
images were recorded on 14 patients 
studied with F!8. The majority of images 
were stored in digital form on magnetic 
disk for later quantitative analysis. 
Interpretation of the imaging procedures 
was done in the daily nuclear medicine 
reading session. These results were later 
compared to roentgenographic findings on 
each patient. The radiologist had the scan 
interpretations available for inspection at 
the time the roentgenograms were reviewed. 
Four to 6 heparinized blood specimens 
were obtained from 15 patients receiving 
Tc? PP during the first 4 hours post- 
injection. Cumulative urine collections 
were taken on Io of these patients for the 
time period extending from injection to the 
termination of the imaging procedures. 


RESULTS 
IN VITRO STUDIES 


The plasma concentration curve for Tc? 
PP expressed in per cent dose per liter of 
plasma is illustrated in Figure 1. The 
plasma concentration curve for F'8 in a 
similar clinical group of patients reported 


by Weber ef al" is shown in the same 
figure. The average Tc®™ PP plasma con- 
centration was 4.9 to 2.4 per cent dose per 
liter over the time period of 1 to 4 hours. 
The reference F!8 data show the F'® 
plasma concentration to be 2.4 to 0.8 per 
cent dose per liter for the same time period. 
An estimate of the Tc®®™ PP erythrocyte 
compartment was made in 4 patients by 
comparing the relative activity between 
whole blood and plasma, making correc- 
tions for the individual hematocrits. The 
ave-age of these values showed erythrocyte 
to plasma ratios of 0.36 at 1 hour, increas- 
ing to 0.84 at 3 to 6 hours. 

The cumulative urine excretion values 
for to patients receiving Tc*™ PP is given 
in Table 11. For a collection period ranging 
from 3 to § hours, measurements showed 
that 2.6 per cent to 43.1 per cent of the 
administered dose was excreted. 


IN VIVO STUDIES 

Significant differences were observed in 
the count rate levels and the over-all image 
quality for the 2 radiopharmaceuticals 17 
vivo. 

Rectilinear Scans. The typical maximum 
linear count rate densities and scan dura- 
tions for whole body scans (1/4 inch stepping) 


are shown below. 
Post Injection 


Imaging Time 
Tco9!™= PP 85 counts/cm. 30 min. 2—4 hr. 
ris 40 counts/cm. 35 min. 2-3 hr. 
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MEAN PLASMA CONCENTRATION 
CURVES : 






_ PERCENT DOSE PER LITER OF PLASMA 


NUMBER OF PATIENTS 
e 4-5 
09 


549 Y 
TIME IN HOURS 


Fic. 1. Comparison of Tc*™ polyphosphate (upper 
curve) and F!8 (lower curve, Weber ef a/.!") clear- 
ance from plasma. 


A comparison of Tc” PP and F"! photo- 
scans run on § patients receiving both 
agents demonstrated no major differences 
in the relative uptake distributions. How- 
ever, several distinct differences in image 
quality were noted. Certain structures such 
as the ribs, clavicles and individual verte- 
brae, were more clearly defined on the 
Tc*m= PP scans. Visualization of the in- 
ferior angle of the scapula and better de- 
finition of the coracoid process and acro- 
mion are observed more consistently on 


Tc? PP scans. The use of Tc*™ PP also 
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resulted in better delineation and detail of 
the joints. This was observed in the major- 
ity of patients at the knees, shoulders, and 
sternoclavicular joints. Figure 2, Æ and B, 
illustrates a typical appearance of scans on 
patients following the injection of Tc®= PP 
and F'8, 

Gamma Camera Images. The majority of 
gamma camera images were collected using 
the low-energy, high resolution collimator 
for Tc®™ and the 410 kev. diverging colli- 
mator for F!8 (Table 1). Between 100 K and 
300 K counts were collected on F!® and 
Tc PP images. Collection times normal- 
ized to 100 K counts were as follows: 


Long Bones Imaging 
Body =e and Joints Time 
Teo% PP $-3min. 24-1oO min. 24-5 hr. 
F18 4-8 min. 8-16 min. 2-3 hr. 


Regions of interest were flagged on camera . 
images to provide further quantitative 
data on the distribution of these 2 radio- 
pharmaceuticals. A comparison of the count 
rates observed over positive lesion sites to 
normal contralateral or control skeletal 
sites showed no significant differences in 
the range of ratios seen with Tc® PP and 
F'8, Bone to soft-tissue ratios similarly did 
not appear to be significantly different. 
(These findings are based on limited com- 
puter data on F"® since the longer imaging 
times limited the number of camera views 
routinely recorded.) The Tc®®= PP images 


TABLE II 


3-5 HOUR TC? pp CUMULATIVE URINE 
COLLECTION ACTIVITY 


Final Collection Per Cent of 


Patient 


Time (hr.) Injected Dose 
US 2.5 43.1 
ML 4 17.0 
RC 3 5.4 
WK I 12.2 
LD 3 26.1 
MM 3 8.9 
DH 4 17.2 
JC k 2.6 
VH 3 7.6 
LO 0.5 14.4 
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Fic. 2. (4) Patient PG. Example of a normal posterior Tc? PP scan (4 inch stepping); the patient alsc had a 
negative radiographic bone survey. Observe detail seen in the pelvis, chest and shoulder regions. The slight 
asymmetry in uptake over the ischium and head of the femur is due to patient positioning. (B) Patient 
SB. Example of posterior F!8 scan (4 inch stepping), showing abnormal uptake in proximal left femur where 
a destructive lesion was seen on the radiograph. Individual bone detail is not as well resolved as observed 


on Tc°™ PP scans. 


provided better detail, however, in visualiz- 
ing the skeletal structures and defining the 
size and location of bone lesions. Figure 3, 
A and B, shows an example of this for a 
patient who received both Tc? PP andF'. 
Comparison Between Tc PP Images 
and Roentgenograms. Table 111 shows a sum- 
mary of the Tc®® PP imaging results com- 
pared to roentgenographic findings for the 
64 patients included in this study. Although 
the number of patients in each group is 
relatively small, the data suggest that Tc9™ 
PP has revealed a larger number of meta- 
static lesions at an earlier stage when they 
are not roentgenographically detectable. 
Two patients had a pathologic fracture 
of a vertebra not accompanied by an in- 
creased uptake on bone images. Both pa- 
tients had received Tc’®™ PP. One had re- 


ceived radiation therapy (4,000 rads) at the 
site of collapse 4 months prior to the study 
which might have affected local vascula- 
ture. The second patient had not received 
any treatment to the lesion site. The ap- 
pearance of 2 false negative scans with 
Tc?’ PP is not thought significant for the 
small patient groups studied with this 
radiopharmaceutical. This conclusion is 
based on previously documented effects of 
radiation therapy? and the comparable in- 
cidence of false negatives in earlier re- 
ported F!! studies.? 


DISCUSSION 


Diagnostic bone imaging requires an ac- 
ceptable balance in radiopharmaceutical 
distribution between bone, soft-tissue and 
excreted radioactivity. A rapid clearance 
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Fic. 3. Patient AN. Posteroanterior views of pelvis obtained on gamma camera following the administration 
of (4) Tc9™ PP (300 K counts) and (B) F!8 (100 K counts). Abnormal uptake over the left sacroiliac joint 
is readily identified on both images. The Tc9™ PP image provides better detail over the pelvis and the 


lumbosacral region. 


from blood and soft-tissue with a commen- 
surate uptake in metabolically active bone 
is needed in order to take advantage of the 
high photon yields available from short- 
lived radionuclides. 

Comparison of the Tc" PP blood plasma 
clearance rates (Fig. 1) and the average 
cumulative urine excretion (Table 11) with 
earlier F!8 studies by Weber ef al." indicates 
that a slower blood clearance with a com- 
parable urine excretion is observed with 
Te PP. The Tete PP erythrocyte ac 
tivity levels also appear to be significantly 
higher than for F'8.8 Imaging results 
showed that the highly variable urine ex- 
cretion of Tc?™ PP among patients was in 


part due to incomplete bladder clearance. 
These findings suggest that a greater per- 
centage of the administered F'8 is available 
for uptake by bone and F'8 should provide 
improved bone to soft-tissue ratios. Com- 
parison of 2 earlier reports which discuss 
bone studies in experimental animals pro- 
vide additional data to support this ob- 
servation. !5:18 

Despite the more favorable F!! kinetics, 
both higher count rate levels and improved 
resolution of normal bone structures and 
bone-lesion sites were observed with Tc?’ 
PP camera and scanner imaging. These ob- 
servations were felt to be the result of sev- 
eral additional variables; they included the 


TABLE II] 


COMPARISON OF SCAN AND ROENTGENOGRAPHIC FINDINGS 














Normal 
Roentgenograms 








Abnormal No 
Roentgenograms Roentgenograms 


a es OUO L L 


re PP —33 Patients 
Normal scan 6 
Abnormal scan 9 
F18 —26 Patients 
Normal scan II 
Abnormal scan 3 


Tc%™ PP and F!8 — ¢ Patients 
Normal scan I 
Abnormal scan — 





to 
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activity, half-life and photon energy of the 
administered radionuclide and the type of 
imaging system and collimation. For ex- 
ample, with the activity doses used in this 
study, a potentially greater photon yield 
results from administration of the Tc?’ 
labeled preparation. Disregarding radio- 
nuclide excretion and tissue absorption of 
photons, it can easily be shown that the 
Tc’ PP dose yields 2 to 5 times as many 
photons as the F!8 dose between 1 and 5 
hours post-injection. In addition, a much 
higher counting efficiency results for the 
lower energy photons of Tc®® PP (Table 1). 
This count rate differential is further em- 
phasized by the need to use thicker septa or 
longer collimators to obtain acceptable 
spatial resolution with the higher energy 
photons of F!8. With the camera, in par- 
ticular, these collimator changes can result 
in image distortion.’:*:!° Some loss in spatial 
resolution was sacrificed in this study as a 
result of using the 410 kev. diverging col- 
limator.!° 

Comparable absorbed dose levels result 
from the prescribed administered activity 
doses. The absorbed radiation dose levels 
resulting from the Tc?™ PP and F'® bone 
imaging procedures were calculated using 
assumptions based on urine, blood and 
imaging data from this study in addition to 
in vitro data!’ presented earlier for F!8. A 
summary of these dose estimates follows: 


Absorbed Dose in Rads 


3 mc-F!8 10 mc—Tc99™ PP 
Skeleton 0. 36 0.32 
Bladder 0. 36 0. 38 
Gonads 0.05 0.10 
CONCLUSION 


From the results obtained in this study, 
Tc” PP may be seen to be more advan- 
tageous than F!8 in bone imaging. F'* ex- 
hibits superior metabolic properties, clear- 
ing blood and depositing on bone faster 
than Tc’ PP. The absorbed radiation dose 
resulting from the administered activity 
levels of Tc9®™ PP and F" used in this study 
showed no significant differences. Tc?" PP 
is clearly the preferred choice, however, due 


Comparison of Tc®™ PP and F'’ for Bone Imaging 189 


to the combined effects of acceptable 
kinetics and the low energy, high yield 
phctons which are more compatible with 
conventional imaging systems. Bone images 
obtained with this radiopharmaceutical 
showed higher resolution and better count- 
ing statistics than those obtained with F'®. 
In the small number of cases reviewed for 
this study, the over-all improvement of 
image quality with Tc’ PP appeared to 
result in earlier detection of bone lesions. 

These findings in addition to the eco- 
nomic and practical advantages of using 
Tc*™ strongly support the use of Tc PP 
in preference to F'8 for bone imaging. 


David A. Weber, Ph.D. 

Department of Radiology 

The Uriversity of Rochester Medical Center 
Rochester, New York 14642 
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CONTINUING MEDICAL EDUCATION 


IMPLICATIONS CONCERNING RECERTIFICATION, 
RE-EXAMINATION AND RELICENSURE 


ONTINUING medical education—and 

the documentation of it—is becoming 
more and more a part of life for the practic- 
ing radiologist. It is an idea, the time of 
which has come. The natural incentive of 
the dedicated physician to continue his 
medical education in order to provide opti- 
mal, up-to-date patient care is reinforced 
strongly today by a multiplicity of external 
pressures. 

The American Academy of General Prac- 
tice started it all when, in 1947, it passed a 
tule requiring members to engage in ap- 
proved programs of continuing medical 
education or suffer loss of membership. 


This mandatory collection of “Brownie 


Points” was viewed with derision by some 
physicians, more prophetically with appre- 
hension by others. 

This apprehension was reinforced by 
passage of the Medicare and Medicaid 
Laws and the Federal program in Heart 
Disease, Stroke and Cancer. 

Once medical care became a federally- 
supported human right, quality controls 
to protect the taxpayer were inevitable. 

In 1967 (two decades after the A.A.G.P. 
action) the President’s Commission on 
Medical Manpower observed that in the 
past “reliance on quality controls in formal 
education and licensure have been the pri- 
mary means of assuring that physicians use 
the best technique and information available. 
But with the increasing pace of medical ad- 
vances, these ‘one-time’ 
enough; the physictan’s education must be 
continued as long as he practices.” 

Further, the Commission recommended 
that ‘‘professtonal societies and state govern- 


controls are not 


ments should explore the possibility of peri- 
odic relicensing of physicians and other 
health professionals. Relicensure should be 
granted upon either certification of acceptable 
performance in continuing education pro- 
grams or upon the basts of challenge examina- 
tions in the practitioner's specialty.” 

The handwriting was on the wall. 

The Department of Health, Education 
and Welfare in its June 1971 “Report of 
Licensure and Related Health Personnel 
Credentialing” further commented: “The 
typical state requirements may provide ade- 
quate safeguards at the initial level of entry 
into a profession. It is a considerably less 
effective guarantee, however, against the grow- 
ing problem of professional obsolescence.” 

Now, the PSRO provision of Public Law 
92-603 (Social Security Amendments of 
1972) further enforces an urgency on the 
medical profession to formulate its own 
mechanisms for peer review and surveil- 
lance of professional standards, lest the 
privilege of so doing be forfeited. 

How is the continuing competence of 
practicing physicians to be established? 

The American College of Radiology’s 
Commission on Medical Services and In- 
surance believes that demonstration pro- 
grams should be developed for continuing 
education and assurance `of professional 
competence which offer both the.substance 
of refreshed competence on the part of 
radiologists to patients and referring physi- 
cians and recognition to the radiologist for 
efforts devoted to continuing professional 
education. Further, the Commission firmly 
states, “It is highly desirable at this time 
to encourage development and trial of a 
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broad range of acceptable alternatives to a 
single, narrow ‘recertification’ process.” 

The alternative of relicensure certainly 
has not met with universal approbation. A 
Medical Opinion report in November, 1971 
showed that, of a nationwide sampling of 
933 physicians, 57 per cent deemed reli- 
censure unnecessary, 37 per cent favored it, 
and 6 per cent had no opinion. (It is inter- 
esting to note that those who most strongly 
supported relicensure had the lowest opin- 
ion of the American Medical Association.) 

The A.M.A. had, in fact, at least ap- 
proached the problem in 1968 by establish- 
ing the Physicians Recognition Award. 
Any member of the A.M.A. who meets the 
requirements, has five dollars and time to 
fill out the form can gain this handsome 
certificate. Over 40,000 members have 
done so. 

The Physicians Recognition Award re- 
quires the applicant to certify that he has 
acquired 150 credit hours in continuing 
medical education in the past three years, 
categorized as follows: 


Credit 
Hour 
Limit 
Category 1—CME Activities with Ac- 
credited Sponsorship No limit 
Category 2—CME Activities with Non- 
Accredited Sponsorship 45 hours 
Category 3—Medical Teaching 45 hours 
Category 4—Books, Papers, Publica- 
tions, Presentations, and 
Exhibits 40 hours 
Category s—Non-Supervised Individual 
CME Activities 45 hours 
Category 6—Other Meritorious Learn- 
ing Experience 45 hours 


A total of 150 credit hours is needed to 
qualify for the 1972 award. At least 60 
credit hours must be in Category 1. 

Now, what are the incentives for in- 
dividual efforts to “maintain competence” 
through continuing education? They in- 
clude personal satisfaction, awards or other 
types of recognition, a safequard against 
discontinuance of professional privileges, 
and a safeguard against discontinuance of 
licensure or other legal sanctions. 
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Eow could competence maintenance be 
ach eved, or substantiated, short of re- 
examination—which few want? The most 
popular alternatives are: (1) by documen- 
tation of continuing medical education 
threugh attendance at scientific meetings, 
threugh reading of professional journals, 
and through participation in approved edu- 
cateonal programs; or (2) by medical care 
evaluation carried out through practice ob- 
servation, peer review and self-assessment 
tests. 

The premise that continuing education 
improves patient care, changes habit pat- 
terns of physicians, and staves off ob- 
solescence is accepted fairly widely. Cer- 
tainly documentation of continuing educa- 
tion, is, for most, a more desirable method 
for certifying continued “competence” than 
re-examination. Furthermore, most physi- 
cians would prefer to establish their own 
requirements, rather than be subjugated to 
regulations handed down by an outside 
agency. 

Perhaps in view of these pressures and 
trends, the Oregon Medical Association 
passed a rule establishing participation in 
continuing medical education as a require- 
ment for membership. Others promptly 
fo_lowed Oregon’s lead, and the state medi- 
cal societies of Arizona, Florida, Kansas, 
Massachusetts, New Jersey and Pennsyl- 
vania have similar plans. Although differ- 
inz in some details, all have the effect of 
requiring continuing education as a condi- 
tion for membership. 

The California Medical Association has 
developed a voluntary program that re- 
quires a high level of participation in con- 
tinuing education as a qualification for the 
California Certificate. The state societies 
of Iowa and of the District of Columbia 
have adopted recommendations for a spe- 
cific kind and amount of continuing medical 
education for their membership on a vol- 
umtary basis. 

Two specialty societies (The American 
Academy of Family Physicians and the 
American Society of Abdominal Surgeons) 
require continuing medical education as a 
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condition for membership and at least 
seven more have made recommendations 
for voluntary participation of their mem- 


_ _ bership in continuing medical education. 


Members of the American Osteopathic 
Association must now accrue 150 hours of 
approved continuing medical education 
every three years as a condition of member- 
ship. Since one of the criteria for staff 
appointments in Osteopathic hospitals is 
membership in the A.O.A., failure to com- 
ply with the educational requirement earns 
potentially severe penalties. 

New Mexico was the first state to un- 
equivocally establish legal requirements of 
continuing education for continued’ licen- 
sure of physicians. (An important con- 
sideration there was recognition that state 
medical society regulations would not apply 
‘to the 20 per cent of New Mexico physicians 
who were not members, and, furthermore, 
suspension from the Society would not alter 
the individual’s right to practice.) In June, 
1971, New Mexico thus became the first 


state to reject lifelong licensure. The re- 


quirements for education were patterned 
after the A.M.A. Physicians Recognition 
Award but are less restrictive in that only 


120 hours of approved participation are. 


required every three years. 

Since then, the Kansas legislature has 
passed a law linking continuing medical 
education with state licensure. However, a 
provision of that law prevents implementa- 
tion until the Board of Medical Examiners 
unanimously recommends it. Thus far, the 
Board has not so acted. 


In the spring of 1973, the Maryland 


legislature passed a bill virtually identical 
with New Mexico’s (but requiring 150 
hours of approved C.M.E. every three 
years) and is implementing it. 

The Illinois legislature has held hearings 
throughout the state with the idea of pass- 
ing a similar law. 

In California, a legislative approach to 
continuing education is in the discussion 
stage. 

A recently TE New York State Regu- 
lation requires proof of competence (in the 
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form of matching the educational require- 
ments of the Academy of Family Practice) 
for physicians who are not members of a 
hospital staf, or board certified (emphasis 
mine). 

State licensing boards in Arizona, Florida, 
Maine, Maryland, Michigan, Nevada, New 
Mexico, Ohio, Oklahoma, Tennessee, Ver- 
mont and West Virginia require specified 
amounts. of continuing medical education 
for Osteopathic relicensure. 

The Academy of Family Practice, suc- 
cessor to the old American Academy of 
General Practice, requires re-examination 
and recertification for its members every 
six years. This fine example* of social and 
professional responsibility 1s influencing 
other medical organizations. ` 

On March 29 and 30, 1973, the American 
Board of Medical Specialties (of which the 
Academy of Family Practice is a member) 
met in Chicago. There the A.B.M.S. 
adopted resolutions with far-reaching im- 
plications for Diplomates of the American 
Board of Radiology and other specialists. 

Among other actions, the A.B.M.S. 
adopted in principle, and urged concur- 
rence of its member boards the policy that 
voluntary, periodic recertification of medi- 
cal specialists become an integral part of 
all national medical specialty certifying 
programs. - 

It recommended that the A.B.M.S. estab- 
lish a reasonable deadline by which time 
voluntary, periodic recertification of medi- 
cal specialists will have become a standard 
policy and procedure of all member boards. 

Furthermore, 1t was recommended that 
the A.B.M.S. consider the most appropriate 
manner of recognizing recertification of dip- 
lomates, including appropriate indications 
of such recertification in the Directory of 
Medical Specialists. 

In response, The American Board of In- 
ternal Medicine will offer a Recertification 
Examination in General Internal Medicine 
to its diplomates certified in 1968 or before 
on October 26, 1974. The recertification 


* Mark Twain said, “Few things are harder to put up with than 
the annoyance of a good example.” 
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procedure, at the moment, is voluntary and 
is non-punitive. 

The Board of Trustees of the American 
Society of Internal Medicine has taken a 
somewhat broader view of continuing com- 
petency in its December, 1973 approval of 
the following statement: “The diversity 
of activities within the broad field of in- 
ternal medicine has led to a number of 
techniques for demonstrating accountabil- 
ity. ASIM believes that assessment by 
performance is the preferred, and the only 
meaningful approach to evaluating the 
abilities of the practicing internist. While 
acceptable techniques are being developed 
for such evaluation individual ASIM mem- 
bers may wish to avail themselves of other 
techniques: continuing medical education 
self-assessment and voluntary examina- 
tion.” 

The American Board of Surgery has 
taken action in adopting a policy of manda- 
tory periodic recertification of candidates 
certified after a given date (probably 1980) 
and with voluntary recertification offered 
to those certified before that date. The 
mechanism to be used to establish a candi- 
date’s evaluation for award of a certificate 
of recertification has not been fixed. 

Dr. Claude E. Welch, President of the 
American College of Surgeons, in his presi- 
dential address on October 18, 1973, 
pointed out multiple potential pathways to 
recertification and recommended that any 
attempt to require examination as a sole 
method be opposed. As alternative systems 
he included individual participation in a 
variety of educational activities or a peer 
review system in which a surgeon’s record 
would be considered as a basis for recerti- 
fication. 

Discussions at the annual meeting of the 
Society of Chairmen of Academic Radiol- 
ogy Departments in May 1973 indicated 
that the American Board of Radiology 1s 
considering recertification of its diplomates. 
The mechanism for such a recertification 
program has not been developed and there 
are no indications that precipitous action 
will be taken. 
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It is interesting to note that both the 
American College of Radiology and the 
Association of University Radiologists in 
their annual meetings in the spring of 1973 
passed resolutions urging the American 
Board of Radiology to adopt documented 
anc approved continuing medical education 
as the basis for recertification (as a prefer- 
abl alternative to re-examination). 

Further, at its annual meeting in 1973 
the American College of Radiology adopted 
a four-point program designed to meet the 
needs of the individual member to insure 
perpetuation of his professional compe- 
tency and proficiency by virtue of his 
efforts in continuing medical education: 


L The American Medical Association 
accreditation system will be used as 
the model for this College program 
since it is already acceptable to state 
and organizational systems in effect. 
The College should establish “Cate- 
gory 1? accreditation for its educa- 
tional programs. Similarly, programs 
to be developed in the future should be 
designed to meet Category 1 accredita- 
tion requirements. 

IL The ACR should assist other radio- 
logical organizations to obtain Cate- 
gory 1 accreditation for their appropri- 
ate educational activities. It would be 
expected that these organizations would 
reimburse the College for its activities 
in this service function. 

The ACR should maintain a record 

of credit hours earned by individual 

members who participate in accredited 
educational programs in the various 

A.M.A. categories. Further, the College 

should furnish members with docu- 

mentation of their participation in 

such self-improvement activities on a 

timely basis. The College has the 

capability for storage and retrieval of 
such information at a nominal cost to 
participating members. 

It is explicitly noted that participation 

of College members in this proposed 

program is entirely voluntary. There 


Ill. 


hs 
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is no intention at this time that such . 


participation in any way be considered 

a requisite for continuing membership 

in the ACR. It is proposed, however, 
that members who meet minimum re- 
quirements in education be recognized 

-- by an appropriate certificate to be 
`, issued by the College once every three 


Subsetiuently, the ACR’s Committee on 
Continuing Evaluation of Postgraduate 
Education has moved forward with steps to 
implement this mandate. 

The American College of Radiology has 
been accredited by the American Medical 
Association, so that its courses of continuing 
medical education can be approved for 
Category I credit. The College can in turn, 
through co-sponsorship, gain accreditation 
for meritorious educational courses offered 
by other radiological organizations and in- 
stitutions. 

The first pilot project of this nature pro- 
vided for Category 1 credit to participants 
in the scientific sessions and refresher 
courses of the American Roentgen Ray 
Society at its annual meeting in Montreal 
in September, 1973.* Subsequently, the 
College has furnished similar accreditation 
of educational components of the annual 
meeting of the American Society of Thera- 


* Editorial: Seventy-fourth Annual Meeting of the American 
Roentgen Ray Society, Montreal, P.Q., Canada. Am, J. Rozwr- 
GENOL., Rap. Toerapy & NucLear MeD., 1973, 179, pp. 855-856. 
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peutic Radiologists, the Texas Chapter of 
the ACR, and the 1974 Mid-Winter Con- 
ference in Los Angeles. Plans already are 
made for accreditation of the American 
Roentgen Ray Society Meeting in San 
Francisco, in 1974. 

Additionally, invitations have been sent 
to a wide variety of radiological societies 
and academic institutions for a cooperative 
co-sponsorship program of accredited: con- 
tinuing medical education programs in ra- 
diology. 

Further, the College will embark upon a 
program of recording, storage and retrieval 
of the documented participation of its in- 
dividual members in approved continuing 
medical education. 

Timely listings of accredited courses in 
radiology will be provided to members. 

Finally, if the American College of Ra- 
diology can act as a clearing house for most 
postgraduate educational offerings in our 
specialty, there is the potential for avoid- 
ance of some of the duplication of subject 
matter and overlap of dates that prevails 
today. 

Department of Radiology 

University of New Mexico School of Medicine 

Albuquerque, New Mexico 87131 
B. G. Brocpon, M:D. 
Chairman, ACR 
Committee on Continuing 
Evaluation of Postgraduate 
Education 
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INTERNATIONAL SOCIETY OF 
RADIOLOGY (ISR) 

The new Officers of the International 
Society of Radiology are: President, J. 
Gómez López, M.D., Madrid, Spain; Vice- 
President, Prof. Nicola Caminha, Rio de 
Janeiro, Brazil; Honorary Secretary / Trea- 
surer, Prof. W. A. Fuchs, M.D., Depart- 
ment of Diagnostic Radiology, University 
Hospital, Inselspital, CH-3010 Bern, Swit- 
zerland; Chairman of the International Com- 
mission on Radiological Protection (ICRP), 
C. G. Stewart, M.D., Toronto, Ontario, 
Canada; Chairman of the International Com- 
mission on Radiation Units and Measure- 
ments (ICRU), Prof. H. O. Wyckoff, Ph.D., 
Bethesda, Maryland, USA; Chairman of 
the International Commission on Stage 
Grouping of Cancer and Presentation of Re- 
sults, Prof. H. Anacker, M.D., München, 
Federal Republic of Germany; Chairman of 
the International Commission on Rules and 
Regulations, Prof. Arduino Ratti, M.D., 
Milano, Italy; and Chairman of the Inter- 
national Commission on Radiological Educa- 
tion and Information, Prof. Pietro Cig- 
nolini, M.D., Genova, Italy. 

The 14th International Congress of Ra- 
diology will take place in 1977 in Rio de 
Janeiro, Brazil. 


ANGIOGRAPHY OF EMERGENCIES 


The Department of Radiology of Har- 
vard Medical School will sponsor a course 
on Angiography 1974, “The Angiography 
of Emergencies.” It will be held at the 
Sheraton-Boston Hotel, Boston, Massa- 
chusetts, October 9-12, 1974. 

The chairman of the course is Herbert L. 
Abrams, M.D., Professor and Chairman, 
Department of Radiology, Harvard Medi- 
cal School. 

The course is designed for radiologists 
who participate in or intend to perform 
angiographic studies. As such, it will define 
the present state of the art with a critical 





look at certain technical aspects. Thereafter 
it will detail the application of the angio- 
graphic method to emergencies in a series 
of authoritative lectures and demonstra- 
tions. 

Topics will include such matters as the 
components of the angiographic room for 
emergencies, angiographic technique, cath- 
eters, the role of magnification angiography, 
and the prevention of complications. Intra- 
thoracic and intraabdominal emergencies 
which require angiographic study will be 
dealt with in detail, and an entire day will 
be spent on the gastrointestinal tract, 
covering the problem of gastrointestinal 
bleeding and of ischemic disease of the 
bowel. Although the course will cover estab- 
listed areas of angiographic examination 
and interpretation, it will also embody and 
emphasize recent advances, their potential 
and their limitations. 

A half day seminar will be held at each of 
the Harvard teaching hospitals. Emergency 
situations will be considered. Emergency 
coverage, ancillary coverage, ancillary per- 
sonnel, ancillary emergency drugs, and 
other practical problems will be dealt with. 

The following distinguished Faculty will 
present the course: Douglas F. Adams, 
M.D., Associate Professor of Radiology, 
Harvard Medical School; S. James Adel- 
stein, M.D., Professor of Radiology, Har- 
vard Medical School; Stanley Baum, M.D., 
Professor of Radiology, Harvard Medical 
School; Erik Boijsen, M.D., Professor and 
Eead, Department of Radiology, Univer- 
sity of Lund, Sweden; Scott Boley, M.D., 
Professor of Surgery, Albert Einstein Col- 
lege of Medicine, New York; John Brooks, 
M.D., Professor of Surgery, Harvard Medi- 
cal School; Harvey Goldman, M.D., Asso- 
ciate Professor of Pathology, Harvard 
Medical School; Florencio A. Hipona, 
M.D., Professor of Radiology, Harvard 
Medical School; Paul C. Kahn, M.D., Pro- 
fessor of Radiology, Tufts University 
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z° School of Medicine; Harry Z. Mellins, 
5i M.D., Professor of Radiology, Harvard 


se : Medical School; Sven Paulin, M.D., Pro- 
2 «fessor of Radiology, Harvard Medical 
> “School; Joseph Rösch, M.D., Professor of 


l - Radiology, University of Oregon School of 


es Medicine; Morris Simon, M.D., Professor 


of Radiology, Harvard Medical School; 


a Jerry S. Trier, M.D., Associate Professor 


‘of Medicine, Harvard Medical School; and 
Manuel Viamonte, M.D., Professor and 
_ Chairman, Department of Radiology, Uni- 
versity of Miami School of Beare 
Florida. 


For further information, please contact 


Department of Radiology, "Harvard Medi- 


cal School, 25 Shattuck Street, Boston, 
Massachusetts 02115. 


AMERICAN THERMOGRAPHIC SOCIETY 


The annual meeting of the American 
Thermographic Society will be held at the 
Palmer House in Chicago, Illinois, June 22 
and 23, 1974. 

_ All sessions are open to parties interested 

in the applications of thermography to 
medicine. Although most of the members 
are physicians, interested engineers, scien- 
tists and paramedical personnel are invited 
to attend, if not participate. 

Please refer all requests for abstract 
forms, registration forms, and any further 
details to: Program Committee Chairman, 
A. Zermeno, Ph.D., M. D. Anderson Hos- 


pital, 6723 Bertner, Houston, Texas 77025. 


AMERICAN SOCIETY OF CYTOLOGY 


The 22nd Annual Scientific Meeting of 
the “American Society of Cytology” will 
be held at the Statler Hilton Hotel, New 
York, New York, November 6-9, 1974. 

For information, please contact Warren 
R. Lang, M.D., Secretary-Treasurer, Health 
Sciences Center, 130 South gth Street, 
Suite 1006, Philadelphia, Pennsylvania 
19107. 

DEPARTMENT OF THE NAVY 
NAVAL UNDERSEA CENTER 


The Sixth International Symposium on 
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Acoustical Holography and Imaging will be 
held at San Diego, California, February 4- 
7s 1975- 

The Abstract Deadline is September 15, 
1974. l 

The previous symposia have been co- 


sponsored by the Acoustical Society of 


America and the IEEE. Their co-sponsor- 
ship is anticipated for this symposium. 

For information please write: Dr. Newell 
Booth, Code 6513, Naval Undersea Center, 
San Diego, California 92132. 


TRAINING PROGRAM IN PATHOLOGY 
OF CONGENITAL HEART DISEASE 

A 2 to 8 week training program in con- 
genital cardiac pathology is being offered 
at the Johns Hopkins University for physi- 
cians who have an interest in congenital 
heart disease. Physicians currently enrolled 
in postgraduate training programs, as well 
as those who have completed training, are 
eligible to apply. 

Over 700 specimens of congenital heart 
disease, with correlated clinical informa- 
tion, are available for independent study 
with the assistance of the program director 
and the training coordinator. The collection 
was begun more than 25 years ago by Dr. 
Alfred Blalock; many of the specimens 
predate the development of open-heart 
surgery, and so are valuable for studying 
the natural history of congenital heart 
disease. 

Clinical data available with the speci- 
mens include hospital and cardiac clinic 
records, roentgenograms, cine- and large- 
film angiograms, phono-, vector-, and elec- 
trocardiograms, catheterization reports, op- 
erative notes, autopsy reports, and slides 
showing gross or. microscopic pathology. A 
set of reprints relating to cardiac pathology, 
filed by author and indexed by subject, is 
kept in the laboratory with the heart speci- 
mens and clinical records. 

The trainees may attend conferences and 
rounds in the Division of Pediatric Cardiol- 
ogy, and also in the Departments of Pathol- 
ogy, Radiology, Surgery, and Medicine, 


depending upon their interests. They will 
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act as discussants or as moderators for the 
weekly pediatric cardiology-pathology con- 
ference, an informal meeting attended by 
members of the above departments. 

Please direct further inquiries to Glenn 
C. Rosenquist, M.D., CMSC 6-124, The 
Johns Hopkins Hospital, Baltimore, Mary- 
land 21205. 


PATHOLOGY OF RADIATION INJURY 
ARMED FORCES INSTITUTE 
OF PATHOLOGY 


This course is designed to provide the 
therapeutic radiologist and the pathologist 
with the practical knowledge necessary for 
an understanding of the pathogenesis of 
changes in normal and neoplastic tissues 
resulting from the actions of ionizing radia- 
tion, especially as regards those effects 
deriving from radiotherapeutic procedures. 
The course begins with a brief review of the 
basic principles of radiation cytopathology 
and histopathology and proceeds to a com- 
prehensive consideration of specific systems 
responses with special emphasis upon those 
complications which are most frequently 
encountered and whicl. may produce severe 
debilitation. A broad interpretation of 
radiation injury will be achieved through 
discussants from the disciplines of pa- 
thology, therapeutic radiology and radio- 
biology. A Course Manual will be provided 
each trainee and will serve as a study guide- 
line and reference source. It will include 
subject information in outline form; a 
selected bibliography; an appendix with 
charts, diagrams and drawings; and a 
case review supplement. Both required and 
optional micro and lantern slide seminars 
are included in this course. 

Applicants must be members of the 
Medical Corps who are board-certified, 
board-qualified, or otherwise exceptionally 
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advanced in the specialty fields of radi- 
ology or pathology or other closely allied 
scientific disciplines wherein the acquisition 
of such information is particularly perti- 
nent. Applications from qualified civilian 
physicians will be considered on a space 
available basis. 

Early submission of applications is urged. 

Requests for application forms should be 
addressed to Armed Forces Institute of 
Pathology, ATTN: AFIP-EDE, Washing- 
ton, D. C., 20306. 


GEORGE VON HEVESY PRIZE 
FOR NUCLEAR MEDICINE 


George von Hevesy was a pioneer of 
Nuclear Medicine. For his studies in the 
field of radioactive indicator technique he 
received the Nobel Prize in 1943. He was 
one of the Founders and Honorary Presi- 
dent of the Society of Nuclear Medicine 
(Europe). 

At the First World Congress of Nuclear 
Medicine which will be held in Tokyo, 
September 30-October 5, 1974, under the 
presidency of H. Ueda, M.D., the George 
von Hevesy Prize for Nuclear Medicine 
wi! again be awarded. The prize amounts 
to Swiss Francs 10,000. 

Unpublished scientific papers, preferably 
in English, accepted also in German and 
French, on the subject of Nuclear Medi- 
cine, can be submitted by authors up to the 
age of 40 years. The papers should be re- 
stricted to a maximum of 8 type-written 
pages. Upon decision of the Committee of 
Trustees the prize can be divided. 

The manuscripts should be submitted 
before August 10, 1974, and be sent to 
Prof. Dr. W. Horst, Clinic of Nuclear 
Medicine, University of Zurich, Raemi- 
strasse 100, 8006 Zürich, Switzerland. 
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THE Rapio.ocy or Joint Disease. By D. M. 
Forrester, M.D., Associate Professor of Ra- 
diology, University of Southern California 
School of Medicine, Los Angeles County— 
University of Southern California Medical 
Center, Los Angeles, Calif.; Consultant 
Physician in Rheumatology, Long Beach 
Veterans Administration Hospital, Long 
Beach, Calif.; and John W. Nesson, M.D., 
Instructor in Radiology, University of South- 
ern California School of Medicine, Los 
Angeles County—University of Southern 
California Medical Center, Los Angeles, 
Calif. Volume 2 in the Series, Saunders Mono- 
graphs in Clinical Radiology. Cloth. Pp. 474, 
with 554 illustrations. Price, $22.50. W. Bs 
Saunders Company, West Washington Square, 
Philadelphia, Pa. 19105, 1973. 


This monograph on joint disease is well writ- 
` ten, quite informative, and contains few failings. 

The most impressive asset to the book is the 
authors’ approach to the interpretation of 
roentgenograms and the method used in pre- 
senting the material. The book is basically di- 
vided into 2 Parts. 

Part I outlines the ABC’s of Arthritis; A— 
Alignment, B—Bone mineralization, C—Carti- 
lage Space, S—Soft Tissue, and is probably the 
most interesting portion of the whole book. By 
itself it demonstrates a systematic approach to 
the interpretation of a roentgenogram and if 
need be is the main selling point. 

Part II which makes up the greater portion of 
the reading volume is organized joint by joint, 
or as the authors state “‘Arthritis from Head to 
-Foot.” However, in this section there are too 
many repetitive facts and sentences and a 
“deja vue” feeling quickly develops. The con- 
cept of a differential approach by joint is prob- 
ably sound and does make for easy learning via 
repetition. Unfortunately, this results in some 
tedious reading toward the end of the book, 
although the authors’ easy style compensates 
for this. The reproductions, which are magnifi- 
cent, allow the reader to.appreciate the features 
discussed—a rare accomplishment for most 
textbooks relating to bone diseases. The addi- 
tion of many pathologic gross sections also sup- 
plements the reader’s understanding of the 


many bone and joint changes existing in the 
various arthritides. 

Despite the above criticisms, a lack of patho- 
genetic depth and an absence of any discussion 
on dysplasias, the book is definitely worthwhile 
reading and is highly recommended: to the 
radiology resident, radiologist and anyone 
interested in the differential diagnosis of joint 
disease, particularly arthritis. If the reader 
eventually tires of rheumatoid arthritis, he can 
concentrate on the literary quotations which 
the authors offer frequently, adroitly, and with- 
out charge. 

Jack G. Razinowitz, M.D. 


ComPLICATIONS OF DiaGnostic Rapio.ocy. By 
John F. Weigen, M.D., B.Sc., F.A.C.R., De- 
partment of Radiology, Palo Alto Medical 
Clinic; Clinical Assistant Professor of Radiol- 
ogy, Stanford University, Palo Alto, Calif.; 
and Sydney F. Thomas, M.D., F.A.C.R., 
Radiologist, Chico, Calif. Cloth. Pp. 557, 
with some figures. Price, $25.75. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill. 62717, 1973. 


There is a group of illnesses which has in- 
creased in incidence and yet which can be 
lessened by every physician: iatrogenic disease. 
Every radiologic procedure involving the in- 
troduction of a contrast medium carries with 
it certain potential risks. This book is designed 
to help the radiologist evaluate these dangers 
and to anticipate, recognize and treat the com- 
plications that may occur. 

The authors are to be congratulated for 
painstakingly integrating the extensive litera- 
ture into a single, highly readable reference 
source of general interest. Initial chapters de- 
tail the basic and pathologic responses to intra- 
vascular contrast media and then consider 
prophylactic measures and the treatment of- 
acute reactions. The sections dealing with al- 
lergy are instructive and practical. Individual 


. roentgen studies are assessed in terms of their 


rates and types of complications and their 
recognition and treatment. These include: an- 
giography in most of its clinical applications; 
excretory and retrograde urography and retro- 
peritoneal pneumography; oral cholecystog- 


200 


Voit: 121, No. 1 


raphy, and intravenous and percutaneous chol- 
angiography; contrast studies of the gastroin- 
testinal tract; myelography, discography, and 
intracranial pneumography; lymphography; 
bronchography, needle lung biopsy and bron- 
chial brush biopsy; splenoportography and 
hepatosplenography; hysterosalpingography, pel- 
vic pneumography, amniography and fetal 
transfusions. Emphasis throughout is placed on 
a practical understanding of the anatomic, 
physiologic and pathologic factors involved. 

This book helps the radiologist to observe 
the prime injunction of clinical medicine: 
“Physician, do no harm.” 


Morton A. Meyers, M.D. 


BOOKS RECEIVED 


SurcicaL PaTHo.oey. Fifth edition. By Lauren V. 
Ackerman, M.D., Professor Emeritus of Surgical 
Pathology and Pathology, Washington University 
School of Medicine, St. Louis, Mo.; Professor of 
Pathology, State University of New York at Stony 
Brook, Stony Brook, Long Island, N. Y.; Con- 
sultant to the Armed Forces Institute of Pathol- 
ogy; and Juan Rosai, M.D., Associate Professor of 
Pathology, Washington University School of 
Medicine, St. Louis, Mo.; Associate Surgical 
Pathologist, Barnes and Affiliated Hospitals, 
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St. Louis, Mo. Cloth. Pp. 1,394, with 1,329 figures. 
Price, $45.50. C. V. Mosby Company, 3301 Wash- 
ington Boulevard, St. Louis, Mo. 63103, 1974. 

REGIONAL PuLMoNaARY FuNcTION IN HEALTH AND 
Ciısease. Edited by B. Leonard Holman, Boston, 
Mass.; and John F. Lindeman, St. Louis, Mo. Vol- 
ume 3 in Progress in Nuclear Medicine. Cloth. Pp. 
203, with 61 figures. Price, $23.50. University Park 
Press, Chamber of Commerce Building, Baltimore, 
Md. 21202, 1973. 

MICROANGIOGRAPHY OF THE LUNG IN INFANCY AND 
CuILpHOoD. By Bengt Robertson, Assistant Pro- 
fessor of Pathology, Karolinska Institutet, Stock- 
holm, Sweden. Cloth. Pp. 86, with some illustra- 
tions. Proprius, Stockholm, 1973. 

RaADIODERMITES DES Mains. By F.-G. Lagrot. Paper. 
Pp. 232, with 81 figures. Price, 120,00 F. Doin, 
Editeurs, 8, Place de l|’Odéon, 75006, Paris, France, 
3974. 

PosTGRADUATE EDUCATION AND TRAINING IN PUBLIC 
Heattu. Report of a WHO Expert Committee. 
World Health Organization Technical Report 
Series, No. 533. Paper. Pp. 68. Price, $1.75. Q 
Corporation, 49 Sheridan Avenue, Albany, N. Y. 
12210, 1973. 

ConTINUING EDUCATION FOR PuysiciAns. Report of 
2 WHO Expert Committee. World Health Or- 
ganization Technical Report Series, No. 534. 
Paper. Pp. 32. Price, $1.75. Q Corporation, 49 
Sheridan Avenue, Albany, N. Y. 12210, 1973. 
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SOCIETY PROCEEDINGS 


or Unrrep STATES or AMERICA 
AMERICAN ROENTGEN Ray Society 
`“. Seeretary, Dr. Ted F. Leigh, Emory University Clinic, 
‘Atlanta, 22. Annual Meeting: Hilton Hotel, San 
ancisco, Calif., September 24-27, 1974. 

C AMERICAN Rapium Soctery 

Secretary, Dr, Felix N. Rutledge, M. D. Anderson Hos- 
- pital and Tumor Institute, Houston, Texas goni: Àn- 
nual Meeting: Southampton Princess Hotel, Southamp- 
ton, Bermuda, May 4-9, 1975. 

RADIOLOQICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgor. Annual Meeting: Palmer House, Chi- 
cago, Ii, Dec. 1-6, 1974. 

American CoLLEGE OF IOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Roosevelt 
Hotel, New Gian, La., April 1—5, 1974. 

SECTION ON RADIOLOOY, American MEDICAL ASsociaTION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, Iil., June 15-19, 1974. 

AMERICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. ç5901. 

Oral examinations will be held in the following cities 
anng mi next year. New York, N. Y., June 16~22, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

ritten examinations are scheduled in 13 large cen- 
ters June 22, 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examin 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

AMERICAN Boarn or NucLear Mepicing, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 

Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturday, 
Sept. 21, 1974. Application forms and further informa- 
tion are available from the American Board of Nuclear 
Medicine, 305 E. 45th St., New York, N. Y. 10017. The 
deadline for receipt of completed applications is June 1, 
1974. 

American Association OF PHYSICISTS IN MEDICINE 
Secretary, Kenneth D. Williams; M.S., Dept. Radiol., 
Washington Hospital Center, 110o Irving St, N.W., 
Washington, D. C. 20010. Annual Meeting. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wisc., 54601. Annual Meeting: Sonesta Beach 
Hotel, Key Biscayne, Fla., Oct. 30-Nov. 4, 1974. 

American INSTITUTE or ULTRASOUND in MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
gor Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 


“¢5° MEETINGS OF RADIOLOGICAL SOCIETIES* 


FOURTEENTH INTERNATIONAL Conoress OF RADIOLOGY 
Rio de Janeiro, Brazil in 1977. 

INTERNATIONAL Society or RADIOLOGY 
Hon. Secretary-Treasurer, Prof. W. A. Fuchs, M.D., De- 

artment of Diagnostic Radiology, University Hospital, 
nselspital, CH-3010 Bern, Switzerland. 

ELEVENTH INTER-AMERICAN Concress oF RADIOLOGY 

. Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

Secretary of Congress, Dr. Alberto Mejia, Apartado Aereo 
$3737, Bogota 2, Colombia. Meeting: Feb. 16-21, 1975. 

InrER-AMERICAN COLLEGE OF RADIOLOGY - 

President, Dr. Miguel Dao y Dao, pee Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary of Congress: Dr. Alberto Mejia, A o 
Aereo £3737, Bogotá 2, Colombia, S.A. Meeting: 
Colombia, Feb. 16-21, 1975. 

Tuirp Conoress OF THE EUROPEAN ASSOCIATION OF 
RapIoLocy 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN Conoress or RADIOLOQY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3007, Australia, 

Meeting in 1975. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RADIOLOGICAL Socigry, Caarrer ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99504. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, John fota Ere Dept. Radiol., 
Thomas Jefferson Univ. Hosp., Philadelphia, Pa. 19107. 
Annual Meeting: Chicago, IH., June 22-23, 1974 

Arizona RapioLoGIcAL SocieTY, CHarpTrer or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd. 
Tucson 85716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Arx-La-rex RADIOLOGICAL SOCIETY - , 

, Dr. Erich K. Lang, Confederate Memorial 


Secret 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 


ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark, 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 


_AssoctaTion or Untversity RADIOLOGISTS 


Secretary-Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, : 
St, New Haven, Conn. o6510. Twenty-second Annual 
Meeting, New York, N. Y., May 8-10, 1974. Dr. Norman. 
E. Chase is in charge of arrangements, New York Medi- 
cal Center, New York, N. Y. 10016. 
ÅTLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 


i Secretaries of societies are requested to send timely information promptly to the Editor. 
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Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 
time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New York 09220. 

BLocKLEY RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 

BLUEGRASS RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
Society meets once each month during the school year. 

Bronx Raprotocicat Society, New York STATE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BrookLyn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Giacomo Pantaleo, 96-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through June. 

BurrALo RADIOLOGICAL SOCIETY 
Secretary, Dr. Albert A. Franco, 45 Alexander St., Lock- 
port, N. Y. 14094. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L., Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CATAWBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N. C. at 
7330 P.M. 

CENTRAL New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alfred Brettner, 27 Hurd Circle, 
Auburn, N. Y. 13021. Meets first Monday each month 
October through May. 

CENTRAL OnI0 RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Tearle L. Meyer, 309 E. State 
St., Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL TEXAS RADIOLOGY SOCIETY 
Secretary-Treasurer, Dr. John M. Stoebner, Scott and 
White Clinic, Temple, Tex. 76501. Meets the fourth 
Monday of each month at Ponderosa Hotel, Temple, Tex. 
at 7:00 P.M. 

Cuicaco RaprotocicaL Society, Division OF THE 
ILLINOIS RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 35 
Ridge Ave., Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, Ill 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April. 

CoLorapo RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
mont at Denver Athletic Club from September through 

ay. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 
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Dattas-Fort WortH RADIOLOGICAL SOCIETY 
Seeretary-Treasurer, Dr, Richard C. Gasser, 1550 W. 
Rcsedale, Rm. 100, Ft. Worth, Tex. 76104. Meets the 
3rd Monday of every month at 6:30 P.M., at the Cibola 
Ina, Arlington, Tex. 

DELAWARE CHAPTER oF ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dever. Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George N. Weston, I515 
Ygnacio Valley Rd., Walnut Creek, Calif. 94598. Meets 
first Thursday each month, Oct. through May, at Uni- 
vesity Club, Oakland, Calif. 

Fast TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
A-ts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FLozipa RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
F a. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

FLoripa West Coast RADIOLOGICAL SOCIETY 
S=cretary-Treasurer, Dr. James P. Ahearn, 501 E. Buffalo 
Ave., Tampa, Fla. 33603. Meets on 4th Thursday of the 
months January, March, May, October, and November. 

Grozcia RADIOLOGICAL SOCIETY, CHAPTER oF ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

Greater Kansas City RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Menzie H. Brown, 155 S. 18th 
St., Kansas City, Kans. 66102. 

Greater LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard E. Litt, 6125 S.W. 31st 
St., Miami, Fla. 33155. Meets monthly, third Wednesday 
-t 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER St. Louis Society oF RADIOLOGISTS 
éecretary-Treasurer, John J. Lang, 507 Fairways Circle, 
St. Louis, Mo. 63141. 

Hewat RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Robert L. May, Straub Clinic 
and Hosp., Honolulu, Hawaii 96813. Meets third Mon- 
day of each month at 7:30 P.M. 

Hearru Puysics SOCIETY 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
{outh, Mass. 02189. Annual Meeting: Houston, Texas, 
July 7-11, 1974. 

Heuston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
>M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Icano STATE RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

ILuino1s RADIOLOGICAL SOCIETY, INC., CHAPTER OF ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

Imsprava ROENTGEN SOCIETY, INC., CHAPTER OF ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374- 

lewa Rapioocicat Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave., N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 
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Kansas RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. TIRA Meets in spring with 
State Medical Society and in winter on call. 

Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr. Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Louisvlle, Ky. 40217. 
Meets in April and September. 

Kinas Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.a. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg. oxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone IsLAND RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp., 15107 Vanowen St, Van Nuys, Calif. 91495. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif. 

LOUISIANA RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

Lovistana-lExas GuLF Coast RADIOLOGICAL SOCIETY 
Seeretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bidg., umont, Tex. 77701. 

Marxe RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, iston, 
vane 04240. Meets in June, September, December and 
April. 

MARYLAND RADIOLOGICAL Society, Cuarrer or ACR 
Secretary, Dr. David S. O’Brien, Anne Arundel Hosp., 
Ánna palik; Md. 21401. 

MASSACHUSETTS RADIOLOGICAL SOCIETY, CHAPTER OF ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 02159. 

MEMPHIS RoENTGEN SOCIETY 


Seeretary-Treasurer, Dr. Jaig C. Phillips, The Uni- 
versity of Tennessee College of Medicine, De artment of 
Radiology, Walter C. Chandler Bldg., 86 5 Jeferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 


May.at the University Club. 
Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M, at Miami Valley Hospital, Dayton, Ohio: 
Micrican RADIOLOGICAL Socigery, Cuaprer or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 


pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October thro May, at 
David Whitney House, 1010 Antietam, at 6:40 P.M. 


Micaican Society or THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. Delmar M William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert S. Berlin, Hopewell 
Junction, N. Y. Meets 7:00 p.m., first Wednesday of each 
month, September to May. 

MILWAUKEE Roentoen Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
a Sori Monday, October through May, at University 

unD. 

Minnesota RanioLocicaL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
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falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
all and winter. 

Bey Le State Rapio.oercaL Society, CHAPTER OF 
A 


Seeretary-Treasurer, Dr. Edward L. regen, t Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouri Raprotocican Socisry, Cuarrer or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

Monrrana RapioLoorcaL Sociery, Caaprer or ACR 
ala Dr. Dexter W. Johnson, Columbus Hosp., 
Great alls, Mont. 59401. 

Nesraska CHAPTER or ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St., Omaha, Neb. 681 54. Meets third Wednesday 
af each month at 6 p.m. in Omaha or Lincoln. 

Nevapva Rapio.oaica Socrery, Carrer or ACR 
Seeretary,.Dr. Charles F, Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. g l 

New Enoianp Roegenroen Ray SocierY 
KEA Dr. N. Thorne Griscom, Children’s Hosp, 


300 Ave., Boston, Mass. o2119. Meets the 
third Friday of each month, October through April, 
excludi ber, at The Longwood Towers, 20 


Chapel Steet Brookline, Mass., at 3:00 P.M. Annual 
Meeting: May ro, 1974. 

New EnoLAND Society ror RADIATION ONCOLOGY . 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. 02114. 

B aii Roertoen Ray Socigry, CHAPTER OF 
A 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Soctery or Raprotoaistrs, Caaprer or ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Audie we N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New OrLeans RADIOLOGICAL Socrery, Inc. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference, New Or- 
leans, La., Apr. 25-27, 1974. i 

New Yorx Rogentoen SocierY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
rith Street, New York, N. Y. toorr. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y. Further information may be ob- 
tained from Dr. Albert A. Dunn, Roosevelt Hosp., New 
York, N. Y. roorg. 

New Yor Strate Cuaprer or ACR 
Seeretary-Treasurer, Dr. Albert F. Keegan, 74 N. Village 
Ave., ville Centre, N. Y. 11570. 

Norra Carouiwa Cuaprer or ACR 
Seeretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of. the meeting of the 

orth Carolina Medical Society. The Fall Meeting is held 

k P aeaii at the Mid Pines Club, Southern Pines, . 


Noztu Daxora RanioLocicaL Society, Cuarrer or ACR 
Seer Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meéet& at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. ` 

Norra Froriwwa Rapro.oarcat Society l 
Secretary, Dr. David F. Bew, University Hospital of 
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Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NorTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
p ma of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NorTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 95825. Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NortTHWESTERN New York Rapio.ocicat Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN OnI0 RADIOLOGICAL SOCIETY 
Secretary, Dr. Doug Ki Cho, 2730 Navarre Ave., Oregon 
(Toledo), Ohio 43616. Meets 3rd Wednesday from Sep- 
tember to May. 

Onto State Rapio.ocicay Society, CHAPTER or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colum- 
bus, Ohio 43215. 

as ae State Rapio.LocicaLt Society, CHAPTER OF 
A 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

OrancGE County RADIOLOGICAL Society 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

Orecon State Rapiotocicat Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

OrLEANS PakisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric Nortuwesr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PITTSBURGH RoENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
£230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RapioLoGIcAL Society or Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
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Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL Society or New Jersey, CHAPTER OF ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
Gctober or November in Newark, N. J. 

RavoLoGICAL Society OF Roope Istanp, CHAPTER oF ACR 
fecreiary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Eøsp., Providence, R. I. 02902. 

RADIOLOGICAL Society OF SOUTHERN CALIFORNIA 
fecreiary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
62568. Meets three times a year, usually October, Febru- 
ary and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEw YORK 
fecre‘ary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL Society 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Rosa, Calif. 95405. Meets second Monday every 
other month. 

RiexmMonp County RADIOLOGICAL SOCIETY 
secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

RoesestErR Roentcen Ray Society, Rocuester, N. Y. 
eecretary-Treasurer, Dr. Kenneth E. Robinson, 1441 East 
Ave.. Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Roexy Mountain RapioLoGIcaL Society 
“ecretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
3rown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

Sas Antonio-CivitiaAn Miuirary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
130 P.M. 

Saw Disco RADIOLOGICAL SOCIETY 
President, Dr. Leland E. Kellerhouse, 2466 First Ave., 
San Diego, Calif. g2101. Meets the first Monday of each 
mmonch at the University Club. 

Saw Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Zalif. Med. Ctr., San Francisco, Calif. 94122. 

SECTION on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Sperion on RapioLocy, Mepicat Society oF THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potcmac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Secrion oF Raprio.ocy, NATIONAL MEDICAL ASSOCIATION 
Charman, Dr. Roy G. Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box 511, Tuskogee, Ala. 36083. Annual 
Meeting. 

Secricn on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Secricn on Rapio.ocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
cal, Beaumont, Tex. Meets annually with the Texas 
Mecical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiatric RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
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way, Baltimore, Md. 21205, Annual meeting: Hilton 

Hotel, Sen Francisco, Calif., September 22-23, 1974. 
SOCIETY oF GASTROINTESTINAL RADIOLOGISTS 

Seer -Treasurer, Dr. Wm, B. Seaman, The Presby- 

terian Hospital, Columbia-Presbyterian Medical Center, 

622 W. 168th St, New York, N. Y. 10032. 
Socrery or Nuctear MEDICINE f 

Secretary, Dr. E. James Potchen, Edward Mallinckrodt 

Iastitute of Radiology, 660 S. Euclid Ave., St. Louis, 
-o Mo. 63110. Administrative Officer, Mra. Margaret Glos 
„arr E. 43rd St, New York, N. Y. 10017. 21st Annual 
‘Meeting: Town and Country Hotel, San Diego, Calif., 
June 10-14, 1974. 


Sours Bay IOLOGICAL SOCIETY l 
Secretary, Dr. John H. Callaghan, Redwood Med. Clinic, 
hipple Ave., Redwood City, Calif. . Meets 
e 2nd Monday of each month at the Santa Clara 


County Medical Association Bldg., 7oo Empey Way, 
San Jose, Calif, 

Souts CAROLINA RADIOLOGICAL Society, Carrer or ACR 
Secretary, Dr. George W. Brunson, 1406 G St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SourH Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837 Santa Barbara, Calif. 99102. Meets fourth Monday 
of the month, Oct. through May. 

SourH Daxota Rapio.ocicat Society, CuarrER or ACR 
claire Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S, D. 57195: Meets in spring with State Medical 
Society and in fali, 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY. 
Secretary-Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
Meeting: Grand Hotel, Point Clear, Ala., January 31- 
February 2, 1975 

m SJE M "McGuire eae El Paso, T 

ecretary, Jo ; uire, 904 sea, aso, Tex. 
Men lai Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Sociery, CHaprer or ACR 
Secretary-Treasurer, Dr. Charles W. Kimsey, 311 Medi- 
cal Arts Bidg., Chattanooga, Tenn. 37402. Meets an- 
nually at the time and place of the Tennessee State Med- 
ical Association meeting. : 

Texas Stare Rapio.ocicat Society, Cuaprer or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. 

Tue FLEISCHNER Society 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave, 
Montreal 109, P. Q., Canada  . 

First European Course in Chest Radiol at the 
Royal College of Surgeons, London, W.C.1., May 
20-23, 1974. 
Hon. Secretary, Dr. Ian H. Kerr, 156 Lambeth Rd., 
London, 5.E:1. 

Tri-Srats RADIOLOGICAL SOCIETY 
‘Secretary, Dr. John H. Marchand Je» Methodist Hos- 

itel, Henderson, Ky. Meets third ednesday of Oct., 
an., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Uprer PENINSULA RADIOLOGICAL SOCIETY 
sat bie Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. f 

Uran Srare Rapro.ooican Socrety, Cuarrer or ACR 
Secretary-Treasurer, Dr. Thomas K. Orton, St. Mark’s 
Hosp., Salt Lake City, Utah 84117. Meets fourth 
Wednesday in January, March, May, September and 
November at Holy Cross Hospital. 
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Vermont RADIOLOGICAL Sociery, CHAPTER or ACR 
Secretary, Dr. J. Lorimer Holm, RR. #3, Barre, Vt. 05641. 

Viroinia Crapter or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 8952 Bell- 
fonte Rd., Richmond, Va. 23229. 

Wasnincron, D. C., Cuarrer or ACR 
Secretary-Treasurer, Dr. Robert M. Allan, 9312 Convento 
Terr., Fairfax, Va. 22030. 

WASHINGTON STATE RADIOLOGICAL SOCIETY, CHAPTER OF 


ACR 
Se -Treasurer, Dr. John N. Roehr, torr Medical 
Dental Bldg., Seattle, Wash. 98101. 

Wesr Vixzeornia Raprovocicat Sociztry, Coarrex or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200. 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WESTCHESTER Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaiah J. Seligman, 16 Guion Pi., New 
Rochelle, N. Y. ro80r.-Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RADIOLOGICAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Marvin L Hinke, 630 S, Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and tember., ; 

WISCONSIN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wisc. 53706. Meets quarteri 5 

Wromine RADIOLOGICAL SOCIETY, CHAPTER or AC 
Secretary, Dr. Ross J. Collie ae Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Pugrro Rico AnD CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
- Secretary, Dr. Francisco Miranbell S., Apartado 3352, 
San José, Costa Rica. l 

Asociac6n DE RapiéLocos DE Crnrro AMERICA Y 
Panamá. Comprising: Guatemala; El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamé 
Secretary-General, ‘Dr. Francisco Miranbell Solis, as 
tado 35%) San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

AsocraciOn PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SociEDAD DE RapioL.oofa De SALVADOR 
Secretary, Dr. Carlos Meijia, 52 Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%. Calle A o-05, Zona 1 
Guatemala 

Socrepap Mexicana DE Rapro.oefa, A.C. 
Coahuila No. 35, México 7, D.F., México. ` 

. Secretary-General, Dr.. Jorge Cano Coqui. Meets first 

Monday of each month. 

Socrgpap RADIOLÓQICA PANAMEÑA 


Secretary, Dr. L. Arrieta Sanchez, Apartado No. 632 

Panama, R. de P. Meets monthly in a department o 

radiology of a local hospital chosen at preceding meeting. 
Socrgepap RaApIoLóGICA DE Puerro Rico 

Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 

Puerto Ricò. Meets second Thursday of each month at 


8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Brrrisu COMMONWEALTH or Nations 
ASSOCIATION OF RADIOLOGISTS OF THE PROVINCE OF 


QUEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 
Barriso Ixnsrrrore oF RapioLocy ira 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 


Vòt- 121, No. 1 


Welbeck St., London, W1M/7PG, England. Annual 
General Meeting: May 15-18, 1974. 

CANADIAN AssociaATION OF Puysicists, Division oF MED- 
ICAL AND BIoLoGIcaL Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
Catherine St. West, Montreal 107, Que., Canada. Thirty- 
eighth Annual Meeting. 

EpMontTON AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facu.ty oF RADIOLOGISTS 
Honorary Secretary, Robert Morrison, Lincolns Inn 
Fields, London WC2A 3PN, England. Annual General 
Meeting: May 15-18, 1974. 

MontTreAL RapDIoLocicaL Stupy CLuB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Section OF RapioLoGy oF THE Roya. Society or MEDI- 
CINE (ConFINED TO MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W, 1 
M8AE, 1 England. 

SoclETE CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hospitat Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto RaDIOLoGIcAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

THE Royat AustTRALASIAN COLLEGE oF RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 4s Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLéacio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADIOLOGÍA 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Cérdoba; Sociedad Argentina de Ra- 
diologia; Asociacién Argentina de Radiologia; Sociedad 
de Radiologia, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiologia y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiologia de Tucuman; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
ia de La Plata; and Sociedad de Radiclogia de San 

uan. 
Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 
Congress will be organized by Sociedad de Radiología, 
Radioterapéutica y Medicina Nuclear de Rosario in 1975. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomas J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SociEDAD BoLivIANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 
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SOcIEDADE BRASILEIRA DE RADIOLOGIA 
Seeretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1732, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocrepaD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
Maria 1810 at 7:00 P.M. 

SocrepAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Gustavo Sanchez Sanchez, Bogota, 
Colombia. Meets last Thursday of each month. 

SocteEDAD ECUATORIANA DE RADIOLOGÍA . 
Serreiary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
cuil, Ecuador. 

Socr=EDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asuncion, Paraguay. 

SocrEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SocreDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SoereDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
decretary-General, Dr. Francisco J. Velar, Catamarca ‘61, 
Corrientes, Argentina. 

SocreDAD DE RapioLocia DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SoerEDAD DE RADIOLOGÍA, 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SoctEDAD DE RoENTGENOLOG{A Y MEDICINA NUCLEAR DE 
LA Provincia DE CORDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Cérdoba, Argentina. 

SociEDAD DE RADIOLOGÍA, RADIOTERAPEUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1798, 
Rosario, Argentina. 

SociEDAD SALTENA DE RaproLocia Y MEDICINA NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SociEDAD VENEZOLANA DE RaproLocia y Meprcina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CANCEROLOGIA Y Fisica 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SocrETE RoyaLe BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociETE EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Jääskeläinen, The Children’s Hospital, 
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Stenvackinkatu 11, SF-co2go og 395 cua 
Annual Meeting: May 29-June I, 197 
Permanent Secretary, Clément Fau 4 Tooled des En- 
fants Malades, 149, rue de pelea YE Paris ÉV, France. 
SocrÉérÉ FRANÇAISE DE RADIO ÉDICALE, MÉDECINE 
NUCLÉAIRE ET be ane and its branches: Soci- 
ÉrÉ pu SUD-OUEST, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE L OUEST, DE L Esr, 
pu Massir CENTRAL, D'OUTRE-MER ET D' ÉTRANGER, 
. Parent Society meets third Monday of each month, ex- 


cept during July, August and September, rue de Seine 
12, Paris, France. 
Secretary-General, Dr. Ch. Proux, ġ rue Daru, Paris 
75008, France. 

Socikré F RANCAISE DE alae Shas 


Seeretary-General, Professeur anaes 16, rue 
de |’Université "A abeha 7, rance. ual meeting. 
ČESKOSLOVENSKÁ RŘADIOLOGICKÁ SPOLEČNOST 
Secret Associate Professor Jaromír Kolář, M.D., 
Sc.D., ‘adiological Clinic, P 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except: during July, 
August and September. Annual general meeting. 
DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommbhold, Di- 
rector of Medizinisches Strahleninstitut der Universitit 
Tübingen, R6ntgenweg 11, 7400 Tübingen, Germany. 
Facurry or RapIoLooists or THE Royat COLLEGE or 
SURGEONS IN IRELAND 
Honor. Secretary, Max. J. Ryan, St. Stephen's Green, 
Dublin 2. Annual Meeting, Oct. 25 and 26, 1974. 
SocretA Iratiana pI Rapiotogia MEDICA a Maped 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 
Socrztas RapioLocica Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark 
NEDERLANDSE (oe VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands 
SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C, F. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvign § C., Finland. Annual 
Meeting in Uppsala, Sweden in ia I 
SocigpaD EspaÑoLa DE RADIOLOGÍA 
Mépicas Y fla MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 
a. Meets every second Friday of each month, Oct. 
to ae. inclusive, in Madrid. 
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SocirepapE Portuauesa pe Rapio.ocia & MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- I , Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FÜR Rapio.ociz, Nvu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Surssz pe RaproLocrs, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


Inpiaw RADIOLOGICAL ASSOCIATION 
Honor. Gen. Say Dr. S, P. Aggarwal, 10-B Kasturba 
Ghandi Marg, New ew Delhi iiocoi. 28th Indian Congress of 
Radiology will be held in Hyderabad in 1975. 

INDONESIAN E EAT SOCIETY 
Secret Gani Ijas Sasmitaatmadja, Radiology 
Dep. et of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

Inantan RADIOLOGICAL SOCIETY . 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14- ie 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsxAkL RaproLoaicaL Sociery 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel 

Pritippine CoLLEGeE oF RapioLloey 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

RADIOLOGICAL Socrery or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart.. of Rad., Sirizaj Hospital Faculty of Medicine, 
Mahidol Universi ty, Bangkok 7, Thailand. 


AFRICA 


sear peal or RaproLoaists or West AFRICA 
Secretary, C. A. Beetlestone, M.B; B.S. 
MRD., Dep t. Radiol., University College. Hosp., 
Ibada Nie i 


RADIOLOGICAL Cee or SOUTH ÁFRICA A 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH Arrican [NTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 





ABSTRACTS OF RADIOLOGIC 
LITERATURE 


E. FREDERICK LANG, M.D., Editor 
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SosBrREDO, E. E. et al.: Aspergillus fumigatus: 
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ROENTGEN DIAGNOSIS 
p Heap 
URES,  Casrrovigyo, I. PascuaL. Calcificaciones in- 


tracraneales en la infancia. (Intracranial cal- 
cifications in infancy.) J. belge de radiol., 


July-Aug., 1973, 56, 319-335. (Address: Jefe 
del Servicio de Neurologia [Clinica Infantil], 
La Paz, Madrid, Spain.) 


- Intracranial calcifications in infants are, as a rule, 
mida They are encountered in the following 
"conditions: 


1, Disontogenic processes. | 
(a) Tuberous sclerosis. The calcifications are not 
_ present at birth, but are usually detectable 
~ when the child is about 12 months old; they 
become denser as the child ages. Frequently 
they are located near the foramina of Monro, 
or in the basal ganglia. . 

(b) Sturge-Weber syndrome. The calcifications 
usually appear after age 1. They are located 
subcortically, on the same side as the facial 
hemangioma. 

2. Parasitic, infectious or inflammatory processes. 

(a) T oxoplasmosis. The congenital (intrauterine) 

forg of this parasitosis is relatively frequent 

Spain. The calcifications are already pres- 
cn at birth, their location is variable, most 
frequently periventricular, or in the basal 
ganglia. Stenosis of the aqueduct of Sylvius 
is present in the majority of cases. 

(b): Cystomegalic inclusion disease. Intrauterine 
infection by this virus will produce micro- 
cephaly and fine granular calcifications in the 
wails of the ventricles. 

3. Tumoral processes. 

(a) Craniopharyngiomas. The calcifications are 
intra- or suprasellar, and there is enlargement 
of the sella. 

(b) Ependymomas. As a rule the calcifications are 
large and irregular. 

(c) Teratomas and dermoid cysts. Usually the 
calcifications are in the midline. 

4. Vascular malformations. They are rarely calcified 
in infancy. 

5. Nonpathologic calcifications. Pineal and choroid 
plexus calcifications are very rare before 10 years 

of age.— Julian B. Alvarez, M.D. 


NECK AND CHEST 
SoBREDO, ENRIQUE Epuarpo, Russo, Ro- 


DOLFO, and FELIPPONE, NESTOR. Aspergillus. 


fumigatus: su acción patógena sobre el 


pulmón. (Aspergillus fumigatus: its patho- 


genic action on the lung.) Rev. argent. radiol., 
Sept._Dec., 1972, 35, 241-250. (From: Ser- 
vicio de Radiologia Central, Hospital Muni- 
cipal F. J. Muñiz, Buenos Aires, Argentina.) 
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Aspergillus fumigatus fungus can affect the lung 
through various mechanisms and thus several clinico- 
pathologic forms have been described. 


` - Allergic aspergillosis. The presence of the fungus 


in the tracheobronchial tree produces a hypersensi- 
tivity response manifested by bronchial spasm, 
mucus plugs, fever, eosinophilia, etc. Roentgeno- 
graphically one notes areas of focal atelectasis or 
edema. Systemic steroids might be helpful in this 
form (they are contraindicated iri other forms). 

Primary invasive form. When large numbers of 
fungi colonize the lung, a serious, frequently fatal, 
systemic process occurs. Extensive pneumonic 
changes are seen in the lungs, and other organs are 
also involved. This is a rare form. 

Secondary noninvasive form. This results from the 
growth of the fungus within a pre-existing lung 
cavity. It acts as a local saprophyte without produc- 
ing systemic reaction. Roentgenographically it is 
manifested as a mass within a cavity (“fungus ball”) 
or by thickening of a previously thin wall cavity. 

Secondary invasive form. This is a superimposed 
process that occurs in patients with other lung or 
systemic diseases. These patients have poor defenses, 
due to the primary disease or to the drugs used to 
treat it.—Fulian B. Alvarez, M.D. 


CunnincHaM, C. D. B., and Huon, A. E. 
Pneumoconiosis in women. Clin. Radiol., 
Oct., 1973, 24, 491-493. (From: North Staf- 
fordshire Hospital Center, Stoke-on-Trent, 
England.) 


Industrial lung disease is not often seen in women 
and may fail to be considered in a female whose 
chest roentgenograms shows bizarre pulmonary 
changes. It should be appreciated, however, that the 
Pottery industry in Britain does employ large num- 
bers of female workers who may all be exposed to 
silica and other dusts. More recently, better ventila- - 
tion and more effective local dust extraction have 
resulted in improved conditions; however, dust ex- 
posure may remain appreciable. . 

Pneumoconiosis appears to be the same disease in 
women as in men and the appearance of the infiltra- 
tion and complications will be the same. Pulmonary 
mottling with fine nodulation and irregularly shaped 
stellate opacities may be associated with hilar lymph 
node calcification and eventual fibrotic and emphy- 
sematous changes. 

Considerations regarding coéxistent eiberculees 
and carcinoma are the same as in their male counter- 
parts. 

Complications in diagnosis similarly occur in ex- 
cluding coexisting bronchial infection or congestive 
cardiac failure.—R. H. Troupin, M.D. 

ANDERSON, WiLutam J., SKINNER, Davin B., 
ZUIDEMA, GEORGE D., and CAMERON, JOHN 
L. Chronic pancreatic pleural effusions. 
Surg., Gynec. E3 Obst., Nov., 1973, 137, 827- 
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830. (From: Department of Surgery, The 
Johns Hopkins Medical Institutions, Balti- 
more, Md.) 


Massive pleural effusions can be a manifestation 
of chronic pancreatitis. The massive pleural effusions 
are characterized by recurrence following thoracen- 
tesis as well as containing high amylase and protein 
levels. 

The effusions are more commonly on the left side 
and can be bilateral. The amylase content is elevated 
and the protein content is usually above 3 gm./100 
ml. 

Chronic pancreatic effusions are thought to be 
secondary to a direct communication between the 
pleural space and a diseased pancreatic ductal sys- 
tem. 

The diagnosis can be substantiated by discovering 
high amylase and protein values in pleural effusions 
which recur despite repeated thoracenteses. Medical 
management consists of repeated thoracenteses or 
chest tube drainage. If this is not successful after a 
short interval, laparotomy should be performed. 

An operative pancreatogram is helpful to delineate 
abnormality of the ductal system and perhaps a 
sinus tract. Appropriate surgical dissection can then 
be instituted, and can be carried out in the region of 
the aortic and esophageal hiatus.—¥ohn H. Harris, 
M.D. 


ABDOMEN 


CoussEMENT, A., Branc, P., FONTAINE, Y., 
CoussEMENT, N., and Faure, C. Champs 
opératoires oubliés dans abdomen: étude 
radio-clinique. (Forgotten operative fields in 
the abdomen: radio-clinical study.) Presse 
méd., Oct., 1973, 2, 2447-2450. (Address: 
Dr. A. Coussement, 7, rue Mousset-Robert, 
75012 Paris, France.) 


The “forgotten” or “lost” foreign body in the ab- 
dominal cavity is an accident fraught with unwel- 
come and serious consequences to the surgeon and 
the patient. Every measure should be instituted to 
establish an early diagnosis of a retained postopera- 
tive foreign body. 

The reported incidence of retained (forgotten) 
postoperative foreign bodies in the peritoneal cavity 
varies between 1/1,000 and 1/5,000. In a series of 
214 cases, the foreign body was gauze and surgical 
pads in 165 cases, surgical instruments in 43 cases, 
and surgical drains in 6 cases. In another series of 
307 cases, there was a 25 per cent mortality. 

The presence of a foreign body may be recognized 
by the radiopacity of the metallic substance it con- 
tains (instruments, wire mesh in gauze), or by the 
late complications which may develop—abscess, 
fistulas, adhesions, and intestinal obstruction, or at 
a much later date, calcification within the mass. 

The findings in 2 patients observed by the authors 
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which present a characteristic appearance have not 
been previously described. 

In both patients, a plain film roentgenogram of the 
abcomen obtained immediately after laparotomy 
was not remarkable. Six months later, after the de- 
velopment of clinical symptoms of abdominal pain, 
localized tenderness, and a plate-like rigidity, the 
plain film roentgenograms of the abdomen revealed 
the presence of a circumscribed mass developing at 
the site of the retained gauze or swab. Gas within 
this mass presented a characteristic nonhomogeneous 
turbulent or frothy pattern. 

The first patient developed symptoms 6 months 
after cholecystectomy. There were severe vomiting 
and a subhepatic rigid mass. 

The second patient, 6 months after cesarean sec- 
tioa, complained of severe left flank pain. Palpation 
revealed a hard adherent tender mass, 8 cm. in 
diameter. 

The plain film roentgenograms revealed the pres- 
ence of a mass with the characteristic turbulent 
frothy pattern located, respectively, in the right 
upper quadrant and left flank. 

At cperation, a well defined adherent fetid mass 
was removed. This corresponded in size and location 
to chat observed on the plain film roentgenograms. 
The core of the mass was a surgical swab. 

The authors favor a wire mesh in each surgical 
garze or swab, but doubt the necessity of routine 
postoperative roentgenograms on all patients under- 
gomg a laparotomy. 

There are reproductions of 4 roentgenograms.— 
Witliam H. Shehadi, M.D. 


BEECKMAN, P., and Van De VELDE, E. Con- 
sidérations sur le mégacdlon toxique. (Con- 
siderations on the toxic megacolon.) F. belge 
łe radiol., May-June, 1973, 56, 197-207. (Ad- 
dress: Dr. P. Beeckman, Laboratorium voor 
Rontgendiagnostiek, Academisch Ziekenhuis, 
De Pintelaan, 135-B g0o00 Gent, Belgium.) 


The well known and long recognized complications 
of ulcerative colitis include pericolic and perirectal 
abscess, stenosis, perforation, arthritis and malignant 
degeneration. More recently, toxic megacolon has re- 
cenved considerable attention and is recognized as 
on2 of the more serious complications. 

Toxic megacolon may present a localized or gen- 
erclized dilatation, readily recognized on the plain 
abdominal roentgenogram. The dilatation may be 
mild, moderate, or pronounced; likewise the degree 
of general toxicity. 

While commonly associated with ulcerative colitis, 
tozic megacolon has been described by some authors 
in amebic colitis, Chagas disease, typhus, cholera, 
and acute bacillary dysentery. 

The plain film roentgenogram often reveals seg- 
mental or localized dilatation, frequently involving 
the transverse colon. The diameter may vary be- 
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tween 7 and 17 cm. Haustral markings are partially 
obliterated, the wall of the colon may be irregular 
and indistinct due to ulceration and edema of the 
mucosa. 

The evolution and progress of the disease can be 
easily followed on daily abdominal roentgenograms. 
This examination is done without preparation of the 
‘patient and without the administration of opaque 
contrast material. 

The authors review the literature and present 4 
cases of their own. Reproductions of 11 roentgeno- 
grams accompany this article—Williem H. Shehadi, 
M.D. 


Scotr, J. E. Carcinoid tumours of the colon. 
Brit. J. Surg., Sept., 1973, 60, 673-675. 
(From: Princess Margaret Hospital, Swin- 
don, England.) 


Four cases of carcinoid tumor of the colon, an ex- 
tremely rare entity, aré reported. These tumors do 
not appear to show any predilection for a particular 
site within the colon and the vast majority of carci- 
noid tumors are in the small bowel. The one striking 
feature in the symptoms of the 4 patients presented 
was the marked weight loss. 

' There is apparently a high incidence of a second 
neoplasm in association with carcinoid tumors and 
this may be from 29 to 47 per cent, depending on 
which report is referred to. None of the cases here 
presented with a second lesion. No hepatic metastases 
were found in these patients, but when carcinoid 
tumor does present in the colon, this is one of the 
most important factors in determining the prognosis. 

The site of the tumor was the ascending colon in 1, 
the transverse colon in another, the splenic flexure in 
a third, and the descending colon in the last patient. 

The presenting symptoms were bleeding in 1 case, 
and mass formation in the latter 3 cases.— Robert P. 
Andrews, M.D. 


SHENNAN, JOHN. Seat-belt injuries of the left 
colon. Brit. F. Surg., Sept., 1973, 60, 673- 
675. (From: The United Liverpool Hospitals, 
Liverpool, England.) 


Two patients are reported in whom injury to the 
left colon caused by lap type seat belt is described. 
Both patients did well following recognition of colon 
perforation and hemoperitoneum. 

The author reviews the literature and points out 
that improperly worn lap type seat belts are asso- 
ciated with what is known as the seat-belt syndrome 
and that a variety of injuries may be produced by the 
sudden tightening of the seat belt in road accidents. 

It is pointed out that seat-belt injuries of the colon 
are most uncommon. 

The important features demonstrated by the 2 
patients were initial discomfort at the site of injury, 
attributed to the seat belt and causing no early con- 
cern followed by a progressive increase in the severity 
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of the clinical picture associated with bruising along 
the line of the seat belt in 1 case. Many reports have 
described a delay in presentation, following injury to 
either the large or small bowel from a seat belt, so 
that a close observation is important. 

The management is discussed and 2 classifications 
are presented. 

Both cases indicate that a loosely worn belt is 
particularly likely to be associated with injury and 
that in some situations when the belt is very loose 
at impact, so-called “submarining” takes place. 
There is liable to be an increased amount of force 
exerted on the soft tissues of the abdomen. 

The author concludes that properly worn seat belts 
are not dangerous and that the incidence of serious 
injury and death associated with road. accidents has 
been dramatically reduced by their use. The em- 
phasis should be on the proper use of the seat belt 
itself and recognition by attending physicians of the 
possibility of delayed onset of colon and bowel per- 
foration.— Robert P. Andrews, M.D. 


SAFAIE-SHIRAZI, Srroos, ZIKE, WiıLBUR L., 
and PRINTEN, KENNETH J. Spontaneous en- 
terobiliary fistulas. Surg., Gynec. & Obst., 


Nov., 1973, 737, 769-772. (From: Depart- 
ment of Surgery, University of Iowa, College 
of Medicine, Iowa City, Iowa.) 


Spontaneous enterobiliary fistulas are troublesome 
and, at times, result in disastrous complications of 
gallbladder disease or disease of the adjacent struc- 
tures. Chronic cholecystitis with lithiasis is the 
primary etiologic factor, reportedly present in ap- 
proximately 75 per cent of patients. Duodenal ulcer 
disease, carcinoma of the gallbladder, echinococcal 
cyst, and regional enteritis generally account for the 
remainder of the lesions. 

The authors report 92 patients ith enterobiliary 
fistulas seen during the 30 year period ending July 
1970 at the University of Iowa Hospitals. Various 
signs and symptoms and modalities of therapy, ac- 
cording to the type of fistula, are described. 

Many anatomic varieties have been noted: 70 pa- 
tients had a cholecystoducdenal fistula; 10 a chole- 
cystocolic fistula; 5 a cholecystogastric fistula; 4 a 
choledochoduodenal fistula; and 3 a cholecysto- 
choledochal fistula. 

Multiple fistulas were present in 3 patients and 
all were of the cholecystoduodenocolic variety.— 
Fokn H. Harris, M.D. 


Licht, Wotre. Extraction of residual biliary 
calculi in the x-ray department. 7. Canad. 
A. Radiologists, Sept., 1973, 24, 209-214. 
(From: Department of Radiology, Queen 
Mary Veterans Hospital, 4565 Queen Mary 
Road, Montreal 247, P.Q., Canada.) 


Not infrequently one or more calculi are left be- 
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hind at surgery in the common or hepatic ducts, even 
though they may have been demonstrated at opera- 
tive cholangiography. 

An instrument has been devised to crush or extract 
biliary calculi. 

The procedure is performed entirely in the radiol- 
ogy department with fluoroscopic control under 
sterile conditions. In 13 patients, 20 stones, including 
2 intrahepatic calculi, have been removed w:thout any 
morbidity or complications.—Yohn H. Harris, M.D. 


Yu, S. F., and Oon, C. L. Percutaneous trans- 
hepatic cholangiography. Australasian Ra- 
diol., Sept., 1973, 77, 284-296. (From: Out- 
ram Road General Hospital, Singapore, and 
Thomson Road, General Hospital, Singapore, 
Singapore.) 


In the clinical management of a case of jaundice 
a proper history, physical examination, and bio- 
chemical tests will usually resolve whether it is due 
to excessive hemolysis, hepatocellular dysfunction, 
or extrahepatic obstruction. There remains a small 
number of patients in whom obstructive jaundice 
cannot be excluded without a laparotomy. This 
carries a very high risk, if hepatocellular jaundice is 
present. 

Percutaneous transhepatic cholangiography pro- 
vides a relatively simple, yet readily available pre- 
operative test for diagnosis of extrahepatic obstruc- 
tion in a jaundiced patient. 

The authors analyzed 95 cases in which they ob- 
tained nearly a 100 per cent success rate of puncture 
when the hepatic duct was more than 5 mm. in diam- 
eter. When it was 5 mm. or less in width, the success 
rate dropped to 50 per cent. The only serious compli- 
cations are internal hemorrhage and bile peritonitis, 
but the risk is justified by the benefit of a successful 
cholangiogram. It is stated that in experienced hands 
a failed attempt is a reliable indication of the absence 
of extrahepatic obstruction. 

The technique employed a P.E. 160 polyethylene 
tube fastened tightly to along thin needle. A lateral 
approach in the mid-axillary line was preferred. This 
gives less chance of puncturing the gal!bladder and 
a longer way of travel through the liver parenchyma 
with better chance of spontaneous closure of the 
tract. Entry into the bile duct is checked, not by 
suction to obtain bile, but by injection of a small 
amount of contrast medium under image intensified 
screening. The polyethylene tube is fixed to the skin 
for drainage and removed in 24 to 48 hours in cases 
that are not operated. 

Of 85 successful cholangiographies in this series, 
only one mistake of consequence was made. This in- 
volved misinterpretation of an air bubble or a gland 
for a stone in the common bile duct. 

It is cautioned that this examination should be 
done only where surgical facilities are available for 
laparotomy if needed. 
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A successful cholangiography may prevent the 
necessity fora laparotomy.—4rch H. Hall, M.D. 


Burwoop, R. J., Davies, G. T., LAWRIE, 
B. W., BLumGaRr, L. H., and Satmon, P. R. 
Endoscopic retrograde choledocho-pancrea- 
tography: a review with a report of a col- 
laborative series. Clin. Radiol., Oct., 1973, 
24, 397-415. (From: Departments of Radio- 
diagnosis and Medicine, University of Bris- 
-ol and the Departments of Diagnostic Radi- 
əlogy and Surgery, Welsh National School of 
Medicine.) 


The authors—a group which included radiologists, 
a surgeon and an internist—describe their experience 
with g3 patients referred for endoscopic retrograde 
chaledocho-pancreatography (ERCP) examination. 
Cennulation of the papilla of Vater was achieved in 
72 of these patients and additional information of 
clinical or diagnostic value was obtained by endos- 
copy in 16 patients. Of the 48 patients in whom 
ERCP diagnosis was confirmed at subsequent sur- 
gery or follow-up, there were 30 in whom the ERCP 
diagnosis was different from the clinical diagnosis, 
and 8 patients with jaundice, in whom demonstration 
of a normal duct system averted laparotomy. 

The authors discuss in detail the indications and 
cantraindications to the procedure, the specifics of 
radiologic technique, and the radiologic findings and 
various forms of disease of pancreatico-biliary ducts. 
The original article is strongly recommended, but 
seme highlights are presented here in abstract form. 

The clinical indications are suspected biliary tract 
or pancreatic disease, and the examination may be 
performed complementary to barium studies, selected 
angiography and methionine scintigraphy. It is 
recommended that cannulation not be done in cases 
cf acute pancreatitis until the serum amylase has 
been normal for 2 weeks. Esophageal stenosis, 
thoracic aortic aneurysm, myocardial infarction and 
tght pyloric stenosis are regarded as absolute con- 
traindications. Low kilovoltage technique fluoros- 
copy, video recording, spot film and overhead roent- 
genography are utilized. Urografin 60% is slowly in- 
tected into the pancreatic duct under fluoroscopic 
control, the injection being halted when there is 
evidence of fine pancreatic duct filling. The normal 
duct will accommodate between 2 and 4 ml. of con- 
trast medium. Hypaque 25% is used for the bile 
duct injection with the reasoning that excessive 
density may obscure small stones. 

The authors proceed to review the literature, as 
normal and pathologic descriptions of pancreatic and 
dile ducts are offered. In 94 per cent of patients the 
main pancreatic duct and the common bile duct have 
a common channel terminating at or near the papilla 
of Vater. Normal diameter of the duct of Wirsung 
increases with age, is under 4 mm. below the age of 
40 years and between 4 and 6 mm. after that age. 
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There is considerable anatomic variation. In 50 per 
cent of the patients the duct ascends toward the left 
upper quadrant; in 25 per cent the course of the duct 


. ig transverse; in 15 per cent there is a sigmoid loop; 
‘and in 10 per cent there is a descending path. 


Carcinoma involving the pancreatic duct exhibits 
a spectrum of appearances varying from irregular 
localized stenosis through sharp and irregular major 


z- duct obstruction. Late neoplasm may be recognized 
> by inability to perform ERCP because of the degree 
..: Of neoplastic infiltration near the papilla. The ERCP 
appearance of chronic pancreatitis is characterized 


by irregular dilatations of the main duct with mul- 
tiple areas of stenosis. Irregular dilatations of the 
finer pancreatic radicles, pseudocyst formations, and 
dystrophic calcifications, are also frequent features. 
In ‘instances of relapsing pancreatitis, generalized 
opacification of the parenchyma of the gland may 
result from increased permeability of the epithelium. 

Choledochography has proven highly accurate in 
providing information in patients with jaundice. A 
spectrum of patients with.tumors, stones and scleros- 
ing cholangitis is described. 

The potential complications and hazards of ERCP 
are discussed, although infact they occur very un- 
commonly. The flexible endoscope diminishes the 
risk of esophageal perforation. Adequate sedation 
and endoscopic aspiration of gastric secretions are 
supplementary safeguards against vomiting and 
aspiration. Potential cross transference of infectious 
disease remains a risk, since it is not possible to 
sterilize the endoscope. 

The authors took particular care to exclude 
patients with a strong likelihood of hepatitis. The 
risk of acute pancreatitis is greatly diminished by 
fluoroscopic visualization of filling—a feature which 
ig not possible at the time of operative pancreatog- 
raphy.—R. H. Troupin, M.D. 


GENITOURINARY SYSTEM 


Lana, Errcu K. Roentgenographic assessment 
of asymptomatic renal lesions: an analysis of 
the confidence level of diagnoses established 
by sequential roentgenographic investigation. 
Radiology, Nov., 1973, 109, 257~269. (From: 
The Department of Radiology, Louisiana 
State University School of Medicine, Shreve- 
port, La.) 

The expanded use of screening excretory urography 
has resulted in the recognition of an increased num- 
ber of asymptomatic renal lesions. In the author’s 
experience, asymptomatic space-occupying lesions of 
the kidney were encountered in 15 per cent of all 
patients admitted for prostatic surgery, and in 4.6 
per cent of all patients in whom excretory urograms 
were obtained. This becomes an incidence of 0.4 per 
cent in all patients admitted to the author’s institu- 
tion. 

The management of such asymptomatic lesions is 
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influenced by the incidence of the pathologic entity 
producing the space-occupying mass. Although the 
majority will be benign renal cysts, an incidence rate 
of 5.6 per cent of neoplastic lesions is a compelling 
reason for definitive diagnostic investigation, prefer- 
ably nonsurgical, with a minimum of cost'in time, 
money, and risk to the patient. 

A protocol for the sequential investigation of 
asymptomatic space-occupying lesions of the kidney 
is presented, arranging diagnostic investigation in a 
specific order designed to progressively advance and 
affirm the diagnosis. Following discovery of the 
lesion, infusion nephrotomography or diagnostic 
ultrasound is proposed as the first screening examina- 
tion. Drip infusion nephrotomography is advocated 
for the sorting of lesions into those that are hypovas- 
cular with cyst characteristics, and those with hyper- 
vascular or undetermined characteristics. Ultrasound 
is intended to identify cystic versus solid character- 
istics. Lesions with cystic or avascular character- - 
istics are then examined by the cyst puncture and 
aspiration test complex, whereas lesions with indeter- 
minate, hypervascular, or solid characteristics are 
examined by arteriography and adrenalin arteriog- 
raphy. 

The necessity of a screening procedure is founded 
on the following facts: 


(A) The cyst puncture and aspiration test com- 
plex provides criteria which will establish the 
definitive diagnosis of cystic lesions. Con- 
versely, arteriography and adrenalin arteriog- 
raphy provide criteria best suited to establish 
a definitive diagnosis of neoplasm, certain in- 
flammatory lesions, and pseudotumors. Diag- 
nostic investigation thus proceeds with 
maximum expediency. 

(B) Preliminary sorting will identify hypervascu- 
lar and solid masses which are then examined 
by arteriography; thus the criticism of indis- 
criminate puncture of neoplasms and possible 
dissemination of tumor cells along the needle 
track is largely circumvented. 

(C) The nephrotomogram, in particular, provides 
an important standard for comparison to the 
lesion as it appears on the double contrast 
cyst study. 


The cyst puncture and aspiration complex includes 
roentgenographic documentation of the lesion, histo- 
chemical analysis of the aspirate and cytologic ex- 
amination. Cyst puncture is carried out under 
fluoroscopic control with the aspirate visually as- 
sessed for color, turbidity and translucency and ex- 
amined histochemically for fat, protein, and lactic 
acid dehydrogenase (LDH). The aspirated fluid is 
then replaced by an aliquot amount of contrast 
medium and air. Appropriate films are then obtained 
to demonstrate all walls of the lesion. Benign cysts 
yield a clear, slightly straw-colored fluid with low 
fat, protein and LDH content. Glucose content is 
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often elevated. Cystic or necrotic tumors generally 
yield a bloody or murky aspirate with high fat and 
protein content, low LDH and normal glucose. In- 
flammatory cysts may yield clear or murky and 
bloody aspirate with mildly elevated fat and protein, 
but the LDH content is always markedly elevated. 
The incidence of criteria derived from cyst puncture 
and aspiration test complex is presented in tabular 
form. 

If drip infusion nephrotomography indicates neo- 
plastic, inflammatory or indeterminate lesions, or if a 
solid mass is suggested on the ultrasound study, 
renal arteriography and adrenalin arteriography are 
advocated as the next examination. The arterio- 
graphic findings in various entities are discussed and 
presented in tabular form. Included are hypervascu- 
lar and hypovascular tumors, acute inflammatory 
conditions, hematoma, pyelonephritis, cysts, benign 
renal tumors, and pseudotumors. 

The diagnostic accuracy of the author’s sequential 
protocol is both remarkable and encouraging. The 
roentgenographic diagnosis was correlated with the 
histopathologic diagnosis in 169 patients for an ac- 
curacy rate of 97 per cent in more than 96 per cent 
of the patients. The complication and morbidity 
were quite low, especially as compared with surgical 
exploration. 

Because of the detailed information and discussion 
of diagnostic subtleties, reading of the original article 
is recommended.—E. B. Best, M.D. 


TAVERNIER, J., LEMAITRE, G., MıcHEL, J. R., 
Papovanl, J., PiNET, A., and PLAINFOSSÉ, 
M. C. Les pseudo-tumeurs rénales. (Renal 
pseudotumors.) F. de radiol., a’électrol. et de 
méd. nucléaire, June-July, 1973, 54, 457-464. 
(Address: P" agr. J. Tavernier, Service de 
Radiologie, Hôpital des Enfants, Cours de 
l’Argonne, F 33000, Bordeaux, France.) 


A renal pseudotumor is defined as a circumscribed 
hypertrophy of the normal renal parenchyma, pre- 
senting the appearance of a space-occupying lesion 
on urograms. These pseudotumors should be prop- 
erly identified by urography, or if necessary by 
angiography, in order to avoid a useless exploratory 
lumbotomy, especially when the clinical symptoms, 
such as hematuria, point to a possible tumor. They 
may be divided into 2 main types: 

(1) Pseudotumor occurring in a normal kidney, 
and resulting from: 

(a) Atypical fetal lobulation, most often located 
on the lateral border of the left kidney, at the junc- 
tion of the upper and middle third. The middle calyx 
is frequently elongated, with a normal cortical index. 

(b) Protrusion of the upper lip of the renal hilum. 
The authors observed this variant in 7 of their cases. 
The left kidney is more often involved, with enlarge- 
ment of its upper pole, more pronounced in the 
suprahilar region. The upper calyx is usually 
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stretched and curved, with a lateral convexity. The 
suprahilar cortical index is normal or slightly in- 
creased. Arterial studies are normal or may show a 
prominent upper pole artery branching off more 
proximally from the main renal artery. 

(c) Hypertrophy of Bertin’s columns (focal corti- 
cal interpapillary hyperplasia). This anomaly is 
mostly found in association with renal duplication or 
with a bifid renal pelvis, and localized between the 
upper and middle calyces. They are seen elongated 
and curved on urograms. Angiography reveals a nar- 
rowing of the interlobar arteries and their compres- 
sion by the cortical mass. The latter is vascularized 
by few arterial collaterals. The arciform arteries are 
normal. On the films obtained during the nephro- 
graphic phase, the hypertrophied area appears as a 
round or oval opacity, surrounded in one-third of the 
cases by a sharp radiolucent line of perisinusal fat. 
Scintigraphy demonstrates a normal concentration 
in the suspicious area. The authors have selected 14 
such cases, out of which 3 were histologically corrob- 
orated. A cortical adenoma, a very rare lesion, is to 
be considered in the differential diagnosis as it may 
simulate the same angiographic pattern. 

(d) Vascular anomaly. In such a case, the lower 
pole of the kidney, sometimes bilaterally, is greatly 
enlarged with an increased cortical index. Arteriog- 
raphy reveals ectopic or accessory polar arteries. 

íe) Aberrant papilla. This produces a constant 
fill‘ng defect in a calyx or the renal pelvis. 

(2) Pseudotumor occurring in a diseased kidney: 
regenerative nodule. The nodular formation is com- 
posed of parenchyma which is normal or modified 
by compensatory hypertrophy. It may be congenital, 
as in the case of a segmental hypoplasia, or it may be 
acquired. In the latter instance, it may accompany 
chronic pyelonephritis or it may be a sequela of a 
previous tumor, an infarct or a prolonged stasis. The 
hypertrophied zone bulges in relation to the sur- 
rounding atrophic tissue. 

Crography reveals an evident mass compressing 
the renal pelvis or the calyces. No calyceal formation 
is ever present within the mass. The remainder of 
the kidney shows atrophy. Angiographic studies 
demonstrate displacement of the interlobar arteries, 
which appear elongated or arciform. The pseudo- 
tumor is vascularized by arteriolar collaterals. 
Nephrographic films show a homogeneous density 
within the round mass, without the radiolucent rim 
sometimes seen in focal cortical hyperplasia. Scin- 
tigraphy reveals normal uptake in the nodular area. 

The authors have collected 6 cases of pseudo- 
tumors, 2 of which were accompanied by chronic 
pyelonephritis and 4 by segmental hypoplasia.— 
H. P. Lévesque, M.D. 


CAPDEVILLE, R., ForTIER-BEAULIEU, M., 
GAUTHIER, N., and MarescHaL, J. L. Les 
images striées du haut appareil urinaire: A 
propos de 58 observations. (Mucosal stria- 
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tions of the upper urinary system: review of 
58` cases.) F. de radtol., d’électrol. et de méd. 
nucléaire, June-July, 1973, 54, 509-513. (Ad- 
dress: R. Capdeville, Hôpital International 
de-l Université de Paris, Service de Radio- 
logie,- 42, boulevard Jourdan, F 75014, Paris, 
France.) 
. Mucosal striations of the urinary system were ob- 
served by the authors in 58 cases, comprising 43 
adults and 15 children. These changes were detected 
on excretory urography in 54 cases, on retrograde 
pyelography in 3 cases, and on retrograde cystog- 
raphy displaying ureteral reflux in I case. 
Radiologic appearance. These striations are com- 
posed of radiolucent lines, sometimes barely visible, 


sometimes thicker. The lines run parallel to the long ° 


axis of the excretory cavities: longitudinal in the 
ureter and infundibula, and fanlike in the pelvis. 
They may be restricted to a small segment of the 
urinary tract, or diffusely distributed. They are usu- 
ally seen on 1 or 2 films of the urographic examina- 
tion during the first 20 minutes. When apparent in 
cavities which are not too expanded and not well 
filled,. they are rather ‘localized. When evidenced 
within enlarged cavities, the involvement tends to be 
more extensive. On the edge of the cavities, they may 
produce a delicate notching due to their en face 
presentation. . 

Clinical significance. ‘The importance of these 
mucosal folds is controversial. Some authors have 
thought that the simple constrictive effect of a con- 
traction could create them and that they would be of 
negligible interest. Poole ef a/., on the contrary, re- 
ported 43 cases, all corresponding to pathologic con- 
ditions, and the authors with their present series of 
58 cases come to the same conclusion. 

Histopathologic studies. In the series of Poole et al. 
a specimen could be obtained in 25 cases. The 
anatomopathologic analysis revealed submucosal 
edema with, at times, inflammatory cellular infiltra- 
tion of the muscularis. Of this, the authors were able 
to obtain a specimen in 3 cases. The pathologic 
study gave comparable findings: thickening of the 
submucosa by fibrosis, inflammatory infiltration and 
slight edema, and enlargement of the folds with deep 
intervening incisurae. 

Associated pathologic findings. The presence of 
these mucosal folds was always accompanied by 
urinary infection. In 43 cases various infectious 
agents were demonstrated, associated with ureteral 
reflux in I1 cases, including 9 children, and with 
lithiasis in 6 cases. Out of the total of 58 cases, there 
were 14 cases of lithiasis, 4 cases presenting hema- 
turia, I case of renal trauma, 1 case of bilharziasis 
and I case of renal tumor. 

Clinical evolution. In 8 cases, the abnormal folds 
disappeared within 6 months after the infection was 
controlled: and after proper treatment of the asso- 
ciated condition. Such a short period would favor 
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edema as the causative factor. The authors also ob- 
served the persistence of these folds for periods of 
between 4 months and 34 years after treatment. 
Their irreversibility may be explained by the sclerous 
infiltration and the fibrosis. 

The authors conclude that the presence of a 
striated mucosa should be considered abnormal, be- 
cause in their 58 cases a pathologic association was 
established. In 18 of their cases, it was the only ab- 
normal sign, which prompted further investigation 
that brought to light an infection or a ureteral reflux. 
—H. P. Lévesque, M.D. 


Nervous SYSTEM 


Cuynn, K. York. Painless myelography: in- 
troduction of a new aspiration cannula and 
review of 541 consecutive studies. Radiology, 
Nov., 1973, 709, 361-367. (From: The De- 
partment of Radiology, St. Luke’s Hospital 
Center and College of Physicians and Sur- 
geons, Columbia University, New York, 
N. Y.) 


The author uses a selected consecutive group of 54 
cases out of a total of 541 cases to document the 
ease, practicality, and low-patient morbidity using a 
modified special aspiration cannula designed after 
the Cuatico needle set. The technique for perform- 
ance of proper myelography from beginning to end is 
considered at some length. 

The technique for removal of pantopaque is also 
described in some detail. The author indicates that 
his goals in the removal of the pantopaque are: 
I, remove pantopaque with as little patient discom- 
fort as possible;.2. recover the total volume of in- 
jected pantopaque; 3. remove as little cerebrospinal 
fluid as possible; and 4. perform the procedure from 
start to finish with greatest expediency. 

The aspiration cannula is inserted through the 
thin walled puncture needle. There are 2 side holes 
in the cannula which are 0.15 mm. from the open 
distal end. This allows a great area of aspiration 
space to come in contact with the dependent panto- 
paque. This single modification is apparently the 
key point in the successful removal. This in turn 
prevents sucking a nerve root into the tip of the 
needle by the sudden vacuum effect exerted on the 
withdrawal attempt. (The author has used the modi- 
fied cannula on 120 cases and is convinced that this 
technique is always successful in removal of panto- 
paque except in cases of blockage.) 

In résumé, the results on the specific 54 patients 
are: I. painless withdrawal of the contrast medium; 
2. recovery time less than 10 minutes and usually 
less than 8 ce. of cerebrospinal fluid removed; 3. total 
recovery of the contrast medium except for tiny 
droplets in 98 percent; and 4. retap of subarachnoid 
space unnecessary with uninterrupted flow of the 
contrast medium.—7. P. Eberts, M.D. 


SKELETAL SYSTEM 


Brown, C. SELBY, and KNICKERBOCKER, 
W. J. Radiologic studies in the investigation 
of the causes of total hip replacement failures. 
F. Canad. A. Radiologists, Sept., 1973, 24, 
245-253. (Address: C. Selby Brown, M.B., 
Macquarie Street, Sydney, N.S.W. 2000, 
Australia.) 


The value of arthrographic examinations is dis- 
cussed and a series of 20 examinations is reviewed; 
16 of these patients had surgery following examina- 
tion. After the preliminary anteroposterior and 
lateral roentgenograms, the joint space was aspi- 
rated; if no aspirate was obtained, 5-10 cc. of sterile 
saline was injected and withdrawn for laboratory 
studies. Under fluoroscopic control, 15 cc. or more of 
renografin 60% was injected. The joint should be 
manipulated and/or longitudinal traction applied, so 
that the contrast material can penetrate more com- 
pletely. 

A normal postoperative hip is illustrated as well 
as the roentgenograms of 13 abnormal examinations. 

With a loose cement-bone junction, the contrast 
medium extends between the bone and the cement. 
There may be penetration of the shaft cortex by the 
stem or of the cup through the medial acetabular 
floor. There may be septic loosening, in which case 
the aspirated fluid will be turbid and there may be 
associated marginal bone erosion. 

A pocket of contrast material projecting from the 
joint indicates infection particularly if the margin 
is irregular: this represents membrane formation. 
The electron microscope showed that this distinctive 
gray-white membrane lining the bone-cement junc- 
tion and capsule, was formed from disintegrated 
cellular and collagenous material. 

If component loosening is demonstrated with clear 
joint fluid, negative growth on culture and normal 
sedimentation rate, hip revision is indicated. 

With turbid fluid, positive culture and elevated 
sedimentation rate, Girdlestone arthroplasty is the 
operation of choice. 

In only 1 case was a false negative proven at sur- 
gery and there was 1 false positive result.—Martha 
Mottram, M.D. 


LEQUESNE, M., and Cassan, P. La nécrose de 
la tête fémorale par contusion. (Necrosis of 
the femoral head due to contusion.) Presse 
méd., Oct., 1973, 2, 2513-2516. (Address: Dr. 
M. Lequesne, Service de Rhumatologie de 
Hôpital Léopold-Bellan, 7, rue du Texel, 
F 75014 Paris, France.) 


The authors describe necrosis of the femoral head 
due to contusion, without the occurrence of fracture 
or dislocation. 

They stress the importance of recognizing this con- 
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ditiom end its implications, especially from a medico- 
legal point of view. 

Eight cases illustrating this condition are pre- 
sented. 

Travma resulting in contusion may be: (1) direct 
to the groin (at times the trauma may be violent)—1 
case; (2) indirect, axial or cephalad transmission to 
the femoral head from trauma to the knee or the 
heel—2 cases; (3) forced movement resulting in 
sucd2n marked abduction—2 cases; and (4) lateral 
cor tus:on to the greater trochanter—}3 cases. 

Pain in the hip may appear immediately after 
trauma, or may become manifest later, upon at- 
tempted ambulation following confinement or bed 
rest of a few days’ duration. 

The radiologic appearance of necrosis becomes 
manifest in 4 to 8 months; occasionally, after a 
longer lapse of time, up to 2 years. 

Bone tissue obtained by biopsy shows histologic 
changes due to necrosis. 

There were 7 males and 1 female in the authors’ 
senes. Three patients sustained the injury during 
work. 

When immediate pain and swelling develop follow- 
ing trauma, aspiration of the hemarthrosis should be 
performed to eliminate pressure as a cause of 
neeros.s. This is not possible, if the occurrence of 
pan is delayed. Weight bearing should be avoided 
and ambulation, with the patient gaining support by 
the use of 2 canes, should be encouraged. 

A review of the literature by the authors fails to 
reveal any definite reference to contusion as a cause 
of necrosis which would be of definitive or indisput- 
able medicolegal value. 

Reproduction of 2 roentgenograms, 1 slide from 
bone tissue biopsy, and 2 tables accompany this 
arcicle.—William H. Shehadi, M.D. 


Koudr, J., and Penn, W. Progressive post- 
traumatic pelvic destructions. Radiol. clin. 
et biol., 1973, 42, 373-384. (Address: Ass. 
Prof. Jaromir Kolar, M.D., Radiological 
Clinic, Charles University, U nemocnice 2, 
Praha 2, Czechoslovakia.) 


The authors describe 6 cases of post-traumatic 
osteolysis in the pelvic bones which on biopsy or 
actopsy were subsequently shown to represent be- 
nizr slowly expanding hematomata. Considerable 
microscopic and roentgenologic confusion resulted in 
false diagnosis of tumor in all cases, and considerable 
loss or time was encountered in establishing the cor- 
rect diagnosis. 

Among the differential diagnoses which were in- 
claced were chondrosarcoma, nonosteogenic fibroma, 
osteoclastoma, aneurysmal bone cyst, Gorham’s 
angomatosis, benign osteoblastoma, eosinophilic 
granuloma and metastatic malignancy. 

The authors discuss possible differential points in 
the pathologic appearances, but are not able to pick 
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“out any pathognomonic changes in the roentgeno- 
graphic appearance which might enable a positive 
.* diagnosis of hematoma without biopsy. They urge 
~v that the possibility of post-traumatic osteolysis on 
“the basis of hematoma be kept in mind when evaluat- - 
-a ing, lesions of this type.—Rodbert P. Andrews, M.D. 


Bertie. Melorheostosis. Aus- 
tralasian Radiol., June, 1972, 76, 148-151. 
(From: The General Hospital, Badulla, 
Ceylon. ) 

Leri’s flowing periostitis, melorheostosis, was first 
described by André Leri in 1922, and only a few 
more than a hundred cases have been described since 
then. In this report 2 cases are presented, one involv- 
ing the hand and the other, an extremely rare in- 
volvement of the ribs. | 

The etiology of the condition remains unknown. 
Numerous theories have been advanced including 
congenital, vasomotor imbalance, chronic smoulder- 
ing osteomyelitis, endocrine disturbance, and sub- 
periosteal telangiectases; however, none are fully ac- 
ceptable. 

The condition may be asymptomatic, but so per 
cent of cases present with pain. The hyperostosis 
tends to follow the distribution of a main nerve or 
artery. The lesions flow from the shoulder to the 
hand and from the hip to the foot—the outline wavy 
like a guttering candle. Characteristically, only one 
side of the bone is involved, and the disease may be 
monostotic or palyostotic. Associated soft tissue cal- 
cifications are common. The marrow cavity is often 
obliterated by the new endosteal bone, and cyst-like 
lesions may be present early. ` 

Macroscopically, there is dense sclerotic eburnace- 
ous bone, almost of tumor-like quality. Micro- 
scopically, the haversian system is usually preserved, 
but there is fibrotic infiltration of the trabeculae. 
There is no evidence of chronic inflammation. Melo- 
rheostosis has been associated with cases of sclero- 
derma, tuberous sclerosis, osteopoikilosis, and Felty’s 
syndrome. 

The disease is slow of onset and insidious in prog- 
ress with periods of remission and exacerbation. 
Surgical excision of eburnaceous bone usually pro- 
duces relief of pain. Sympathectomy with ganglion 
block has also been helpful. There is no known drug 
therapy, and radiotherapy has no effect on the 
course of the disease.—Arch H. Hall, M.D. 


Gupta, S. K., and Srivastava, T. P. Roentgen 
features of skeletal involvement in small pox. 
Australasian Radiol., June, 1973, 77, 205- 
211. (From: Department of Radiology and 
Orthopedics, Institute of Medical Sciences, 
Banaras Hindu University, Varanasi-s, 
India.) 

The authors tabulate 20-cases as regards the skele- 
tal manifestations of small pox. There are both ar- 
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thritis and osteomyelitis. Bones and joints are 
affected at the same time as the cutaneous signs are 
present. Viral inclusion bodies have been found in 
the sterile joint fluid and in the bone marrow. 

There were-6 early cases and they all showed soft 
tissue swelling around the joints, osteoporosis and 
destruction of the adjacent bones. There was perios- 
teal reaction often extending along the entire shaft. 
The epiphyseal lines were irregular and eroded. The 
appearance is definitely different from that seen in 
pyogenic osteomyelitis. The elbows are most com- 
monly involved (75 per cent). Diagnosis at this stage 
is important to prevent unnecessary interference Le a 
self-limited lesion. 

In advanced cases, there were disorganized joints, 
fragmentation of epiphyses and irregular articular 
surfaces. Secondary infection causes purulent ar- 
thritis and osteomyelitis with sequestration. Flail 
joints and gross deformities were often present. With- 
out secondary infection, a good range of motion is 
usually maintained. One case had spondylitis. Most 
patients had bilateral symmetric involvement, 12 out 
of 20, and multiple sites were involved in 15 out of 20, 

Late recognition of the skeletal changes of small 
pox may be made years after the original infection. 
In a few cases, periosteal bone is resorbed and the 
shafts are remodeled. There may be shortening of 
bones, flail joints, subluxations, dislocations, gross 
deformities, precocious osteoarthritis and ankylosis. 
The appearance may superficially resemble achondro- 
plasia or pseudohypoparathyroidism.—Martha Mot- 
tram, M.D. 


LACHMAN, RALPH, Crocker, ALLEN, SCHUL- 
MAN, JOSEPH, and Srranp, Roy. Radiolog- 
‘ical findings in Niemann-Pick disease. Ra- 
dtology, Sept., 1973, 703, 659-664. (Address: . 
Ralph Lachman, M.D., Department of 
Radiology, and Department of Pediatrics, 
UCLA, Harbor General Hospital, 1000 West 

_ Carson Street, Torrance, Calif. goso9.) 


Niemann-Pick disease is a syndrome with an in- 
born error of phospholipid metabolism inherited by 
autosomal recessive transmission. Thirty cases are 
grouped according to their clinical manifestations. 

Twenty-eight of the cases fit into 1 of 4 clinical 
categories previously described by Crocker and 2 
patients with an. unusual phenotype are included. 
The roentgenographic features are reviewed and 
compared. 

Group A (classical) patients with gross hepato- 
splenomegaly and onset of central nervous system 
(CNS) symptoms in early infancy died at the age of 
1~2 years. All of the 8 patients in this group showed 
reticulonodular interstitial pulmonary infiltrates and 
5 of the 8 showed osteoporosis and coxa valga. Long 
bone marrow cavity expansion with modeling defects 
and metacarpal widening were each seen in I patient. 

Group B patients with heavy visceral involvement 
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and normal CNS could be followed for the longest 
period since there is no fatal outcome. These patients 
showed the most striking involvement in all roent- 
genographic aspects. All 4 of the patients showed 
marked reticulonodular pulmonary infiltrates. One of 
4 had osteoporosis and coxa valga. Two had progres- 
sive long bone marrow cavity expansion with model- 
ing defects and metacarpal widening. The long sur- 
vival of patients in this group permits bone changes 
in some patients that are reminiscent of those seen 
in chronic Gaucher’s disease, including lack of nor- 
mal modeling of the distal femora. 

Group C patients had a moderate course with 
moderate hepatosplenomegaly, onset of CNS involve- 
ment in late infancy and death at 3-7 years. Six of 
the 9 patients in this group had moderate reticulo- 
nodular pulmonary infiltrates, and all showed osteo- 
porosis and coxa valga. None showed long-bone 
medullary cavity expansion, while 4 showed meta- 
carpal widening. One patient was noted to have bi- 
lateral notch defects at the medial aspects of the 
proximal humeri. 

Group D patients (Nova Scotian form) showed 
prominent hepatosplenomegaly and onset of CNS 
symptoms in early to middle childhood and death at 
12-20 years. None of these patients were found to 
have bone or pulmonary involvement. 

The atypical phenotype patients with white hair 
and diarrhea died at ages 5 and 8 months. Both pa- 
tients showed punctate calcific deposits just inferior 
to the sacrum and coccyx and 1 showed similar cal- 
cifications in relation to the hips and feet. 

The long bone changes are those of medullary 
cavity widening produced by the space-occupying 
effects of accumulation of Niemann-Pick cells in the 
marrow. Thinning of the cortices and some failure of 
tubulation may be seen. The etiology of metacarpal 
widening was not studied histologically. The coxa 
valga deformity is undoubtedly related to decreased 
weight bearing. In the 3 groups with bone abnormal- 
ities, these changes were seen on the initial examina- 
tion. 

The advanced pulmonary lesions are those of dif- 
fuse 2 mm. nodules associated with linear strands 
producing a ““honeycombing”’ effect seen best in the 
lower lobes. Multiple Kerley B lines are present in 
the bases bilaterally. Very little progression is seen 
on serial roentgenograms and there are no differen- 
tiating features from other interstitial patterns.— 


7. F. Bergstrom, M.D. 


BLOOD AND LYMPH SYSTEM 


SyME, JAMES. Branch involvement at aortog- 
raphy in dissecting aneurysm, with particu- 
lar reference to the lower intercostal and 
renal arteries. Australasian Radiol., June, 
1972, 76, 140-147. (From: University of 
Melbourne, and The Royal Melbourne Hos- 
pital, Melbourne, Australia.) 
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The transfemoral catheter approach for aortog- 
raphy .n dissecting aneurysm facilitates recognition 
of major branch involvement in both the thorax and > 
abdemen. In 17 cases reviewed it was emphasized 
that apparent compromise of the blood supply of the 
kidneys and other viscera need not be associated 
with functional impairment. A frequently encoun- 
tered pattern of involvement of the lower intercostal 
anc renal arteries results from a tendency for most 
dissections to pursue a similar course. 

With contrast medium injected into the true lu- 
men, the only abnormality detected with certainty 
in zhe relatively small intercostal arteries and also 
in the coronaries was failure to fill. This could also 
occur in the large visceral abdominal or renal ar- 
teries, with often no trace of the affected vessels. 
Occasionally, the artery was smoothly constricted at 
or near its origin. A second channel, an extension of 
the sac, might be opacified for a varying distance 
along a branch. 

Constriction of the origin of a branch is similar 
to the narrowing of the true aortic lumen. It is due 
to >ressure from the dissection sac. A longitudinal 
radiolucent line in the opacified aorta or branch ar- 
tery represents dissected intima and media. Normal 
filling of a branch at aortography from injection in 
the faise channel indicates exclusive supply from 
the sac following circumferential tear which has de- 
tacred the origin completely from the true aortic 
lumen. The maintenance of organ or visceral func- 
tion in the face of contradictory aortographic find- 
ings should suggest the diagnosis of aortic dissection. 

In most cases of aortic dissections the sac lies in 
the lower left posterior thorax. The left renal artery 
is more often involved than the right, and the right 
is seldom involved by itself—Arch H. Hall, M.D. 


Putman, CHar es E., Minaci, Hipeyo, and 
BLaIsDELL, F. Wiiiram. The roentgen ap- 
pearance of disseminated intravascular co- 
agulation (DIC). Radiology, Oct., 1973, 709, 
-3-18. (From: The Departments of Radiol- 
ogy and Surgery of the University of Cali- 
forria School of Medicine at San Francisco 
Gereral Hospital, San Francisco, Calif.) 


Disseminated intravascular coagulation (DIC) is 
a phenomenon in which there is diffuse clotting and 
platelet aggregation in the peripheral capillary bed. 
It -s a cause of pulmonary insufficiency which may 
follow severe trauma and shock, but may also occur 
with drug reactions, Gram-negative sepsis, transfu- 
sion with incompatible blood and the use of pump 
oxygenator in cardiopulmonary bypass. 

The pulmonary insufficiency syndrome which fol- 
lows severe shock has been termed variously as 
“hemerrhagic lung syndrome,” “DaNang lung,” 
“traumatic wet lung,” and “shock lung.” It is the 
result of a complex series of events following the 
clotting and forming of aggregates in the pulmonary 
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microcirculation. This causes vascular obstruction 
and subsequently, interstitial edema, alveolar hemor- 
rhage, atelectasis and hyaline membrane formation. 
-The coagulopathy causes a depletion of clotting fac- 
tors which paradoxically results in a bleeding di- 
athesis. 

The authors report on 2 patients with DIC and 
review the pathologic changes and roentgenographic 
manifestations. In the early stages of DIC, there 
may be little in the way of roentgen findings, while 
histologically there may be fibrin and platelet micro- 
emboli in the pulmonary arterioles. Pathologic 
changes progress rapidly with venous congestion, 
interstitial edema, and peribronchial and perivascu- 
lar hemorrhage occurring between 12—24 hours. This 
is followed by intraalveolar hemorrhage and edema 
at 24—48 hours and hemorrhagic consolidation at 48- 
_72 hours. The roentgenographic pattern may begin 
as localized infiltrates followed by progressive con- 
solidation. A picture of complete consolidation may 
appear all at once within 24 hours after a relatively 
normal chest roentgenogram. 

Roentgenographically, the condition is most often 
misdiagnosed as pulmonary.edema, which in fact, 
much of the pattern is due to. Other processes to 
consider in the post-traumatic patient with nearly 
: identical’ roentgenographic patterns are: fat. em- 
bolism; massive aspiration; oxygen toxicity; wide- 
spread. pneumonia; and lung contusion. | 

If prolonged survival is accomplished, a pattern 
of pulmonary fibrosis.may develop. . 

The roen tgenographic pattern for: the condition is 


radiologist should consider in his ‘differential-diag= 
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nosis when a pulmonary edema-like pattern is seen 
in a patient with severe trauma, —7. M. Stoebner, 
M.D. 


GENERAL 


Fieurquin, A. G. Pelvic lipomatosis, report of ` 
three cases. Rev. Méd. de Córdoba, Argentina, 
Jan.—June, 1973, 67, 85—91.. (From: Depart- 
ment of Radiology, Pontiac General Hospital, 
Pontiac, Mich.) 


Pelvic lipomatosis is due to abnormal accumula- 
tion of fatty tissue in the pelvic cavity. It is not 
etiologically related to obesity, although many of 
these patients are overweight. It has been suggested 
that it is due to a hormonal disturbance. 

Three cases are reported, and the pertinent find- 
ings reviewed. 

The roentgenographic changes, which simulate a 
diffuse pelvic neoplasm, are: displacement of a 
peculiarly shaped (inverted pear) urinary bladder; 
straightening of the rectosigmoid colon; displace- 


‘ment and/or compression of the ureters; upward dis- 


placement of the pelvic small bowel; and a character-- 
istic increased radiolucency of the pelvic soft tissues. 
Presenting symptoms include: .backache; constipa- 
tion; occasional rectal bleeding; bladder discomfort; 
difficulty’ in ‘emptying the bladder; hematuria; 
pyuria; and: low abdominal mass. 
Awareness of this entity would prevent unneces-~ 


-sary surgery for‘a suspected nonexistent pelvic neo- 
nonspecific, but DIC is one of the’ conditions the’ l 


plasm, as occurred in the first case encountered in 
this series —Julian B. Aloarez, M.D. 





"I'M SURE IT'S RELIABLE, 
BUT I'D STILL LIKE TO KNOW 
ABOUT YOUR MAINTENANCE.” 
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If this is your attitude towards purchasing diagnostic visualization 


equipment, youre among the majority. -hose who maintain a realistic 
attitude about machines and mechanical failure. We feel Pickers product 
quality is as good as most and better than others. But it's totally unrealistic 
to imply that it's never going to malfunction. You know this. And our sur- 
veys tell us it's the overriding purchasing criterion in your profession. Our 
servicing network is unparalleled. With the Picker product comes the Picker 


service. Picker Corporation, 595 Miner Road, Cleveland, OH 44143. 


PICKER 


ONE OF THE C.I.T. COMPANIES 
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execute these campaigns. 
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networks and local ee 
stations, news- 
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CÑ publications, 
consumer maga- 
zines, outdoor and 


transit media make their 


The symbol you see in 
the center of this page is the 
new mark of The Advertising 
Council. 

It was made to identify the 
public 
service ad- 
vertising 
campaigns 










provided to mark. By donating the space it takes to run them / 
scores of worthwhile or- on the air and in 
ganizations. | AMIND print. 

Through these Ad- IS ATERRIBLE THING TO WASTE. Concerned 





ws vertisingCoun- 

cil camp: agns, the men and women of the 
American business and communications 
community 
are working f 
to make their } 
mark onjf 
America's 
future. 


corporations make 
their mark. By do- 
nating the cash con- 
tributions it takes 
for The Advertising Council to coordinate all 
these resources and focus them where they are 
~ most urgently needed. 

3 In short, every time The Advertising Council 
S stamps its new mark on public service advertising, 
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Creative and marketing experts at adver- a lot of people make their mark. F 
tising agencies make their How id Eke to And that mark counts 
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Surprised? 


Most people don't think of Agfa-Gevaert 
is being that dominant in world-wice ais 


tribution of x-ray film. But we are! 

One reason is that our products are 
designed to meet today s dem anding 
diagnostic requirements. 

Another is our continuing innovative 
researc hN and de velopment Dr )( jrams 
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med at meeting the rapidly changing de 

mands of radiology 

That's how we got where we are. .. by 
jelivering consistently high quality, high 
performance products! 

There's more than one choice. Iry us 
Aqfa-Gevaert...a name known and respected 
throughout the world. 





400 Columbus Avenue 
iY. 10595/(914) 769-5900 





Our mammograpn em neps 
rve life. thee timeless truth 
of awomans beauty. The Seno~ 
pee was specifically designed 
detect breast cancer early in all 
women. Its proven itself round the 
world. CGR introduced it over nine 








Our system 
includes yOu. 












CGR MEDICAL CORPORATION 


CGR CANADA LTEE-LTD. 


In One Minute a Load-A-Mat’ 
inloads and reloads this many cassettes... 








while delivering four radiographs 
to the processor. 


In 15 seconds, the RADX Load-A-Mat can unload and comes out of the processor. You're no longer troubled 
reload an X-ray cassette automatically, And in broad with artifacts, fogging, static or double exposures. No 
daylight! It attaches directly to your film processor, ruined screens either, And the Load-A-Mat lets your 
so that radiographs are re ady for v iewine in only two processor operate steadily for hours at full capacity. 
minutes. Think what this means.. .no dar kroom tie Two Load-A-Mat models handle four sizes of either 
ups. No passboxes. Greater effi iciency. Fewer errors. KODAK X-OMATIC Cassettes or the new LOAD-A- 
More patient processing. MATIC Cassettes available with your choice of medium, 
The remarkable Load-A-Mat accepts four sizes of fresh. high speed or super high speed screens. Realize the 
film in separate light-tight portable magazines. Each kind of savings in time and money a Load-A-Mat can 
stores 200 sheets of standard film finished by the bring to your radiology opel rations. 
manufacturer of your choice. Once bulk-loaded into Call or write R: ADX, P.O. Box 19164, Houston, Texas 
the magazines, the film remains untouched until it 77024, 713/468-9628. 
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Mechanical precision is a matter 
of perfection...the ultimate in 
accuracy. Something all design- 
ers appreciate, but few make the 
effort to achieve. Profexray engi- 
neer Fred Balster, knows that. But 
he also knows when to break rules. 

For example, consider the fluo- 
roscopic carriage on Profexray’s 
Aries table. A massive, sturdy 
structure that weighs nearly 300 
pounds. How do you make it 
move smooth as butter through 
complete 180° reversals of stress? 
Clearly a problem of precision. 
One that Mr. Balster solved with 
sloppy” bearings. 

You see, standard precision 
ball-bearings roll well only when 


“Every x-ray 





Fred Balster 


held absolutely rigid. Put them in 
a heavy fluoroscopic carriage, 
and it occasionally becomes diffi- 
cult to move. A hitch Fere. A catch 
there. Sometimes just a touch 
more effort. Because “he bearings 
skew. Twist a standard bearing 
ever-so-slightly and it slides in- 
stead of rolls. And 300 pounds 
feels like 300 pounds. 

So Profexray tables use a spe- 
cial anti-skew bearing. One that 
“gives” a little when you move 
the table. 

Put one of our bearings in a 1- 
horse motor, and it would blow in 
a month. But in a jlworoscopic 
Carriage, it lasts forever and works 
like a charm. And tne fluoro- 
scopic carriage hovers gracefully 


over. Responds instantly to the 
slightest touch. Up. Down. Over. 
Around. Where you want it is 
where it goes. Easily. Consistently. 

Before you decide, before you 
buy, look into Profexray’s new 
line of third-generation equip- 
ment. You'll find dozens of fea- 
tures that are causing designers 
throughout the world to say, 
“Hey, why didn’t somebody think 
of that before?” 

Because we pay attention. 


[H PROFEXRAY 


Litton Des Plaines. Illinois 60018 
Litton Technology 
The 2nd American Revolution 


; uipment designer knows 
the importance of precision movement. But some 


don’t pay enough attention to it.” 
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Optimatic Generator Systems: 


Optimum efficiency, 





The first full time-sharing approach 
to radiology.Take a centrally-located 
master generator that serves 3 or 
more X-ray rooms, a built-in analog 
computer, and push-button-operated 
organ-related consoles in each “sat- 
ellite” X-ray room, and you have a 
system that’s both cost-efficient and 
time-efficient. The Siemens Optima- 
tic Generator System. 


You can handle a vastly increased 
patient load, because automated 
procedures let three or more X-ray 
rooms operate at virtually the same 
time.While a patient is positioned in 
one room, a technician in the next 
room could be selecting preset radio- 
graphic data, while an X-ray is being 
taken in the third room. No running 
back and forth to make adjustments. 
Organ-related buttons automatically 
select kV, focal spot, screen combin- 


maximum economy. 





ation and film blackening by means 
of an ionization chamber (lontomat): 
cut to a minimum the number of de- 
cisions and settings required to get 
a diagnostic radiograph every time. 


Three Siemens Optimatic generators 
offer outputs ranging from 50KW to 
1SOKW. And all Optimatic systems 
feature electronic falling load, insur- 
ing maximum tube loading for short- 
est possible exposure times. Tubes 
are matched to the output of the 
generator. 


This is performance you can’t get 
from anyone but Siemens. For more 
information about Siemens Optima- 
tic Generator Systems, call or write 
Siemens Medical Systems Division 
Or your local Siemens specialist. 


Siemens Corporation 


Medical Systems Division 
186 Wood Avenue South, Iselin, N.J. 08830 (201) 494-1000 
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Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you dont 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate saci cc contains: 
visualization. sodium acetrizoate 0.53 g and 


Contraindications: Contraindications to hysterosalpingography include the polyvinylpyrrolidone 0.23 8 
presence of severe vaginal or cervical infections, existing or recent pelvic 

infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 

cedure is contraindicated during the immediate pre- or post-menstrual phase. 

Sensitivity Test: If indicated in the patient’s history, an intracutaneous skin test 

or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION -^ RARITAN, NEW JERSEY 08869 
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Every area of medicine 
has its eminent specialists. 
Serial Radiography 
has Sanchez-Perez. 


The Sanchez-Perez Automatic Seriograph is a 
specialist. And like all specialists, the Sanchez- 
Perez does not promise expertise in every facet 
of serial radiography. But it does promise the high- 
est possible x-ray resolution. Consequently, the 
Sanchez-Perez is ideally suited to high resolution 
cerebrovascular studies, renography, and magni- 
fication studies 

Each of the twelve individual cassettes has tts 


own set of «creens, and provides the even film-to- 
screen contact necessary for uniform detail 

The San: hez-Perez is compact and portable 
It teams uo with any existing x-ray unit within 
minutes — providing special procedure capabilities 
when and where they are needed. And it is de- 
signed for horizontal or vertical use 

Sanchez-?erez. When resolution Counts in your 
serial studies 


[H AUTOMATIC SERIOGRAPH 


Litton Des Planes, Illinois 60018 





he waiting game. 


Philips’ new Pulmo 
Diagnost cleans out your 
X-ray waiting room because 
it takes chest films about as 
rapidly as you can push a 
button. 

You don’t fuss with cas- 
settes, and you don’t make 
many trips to the darkroom. 
After the receiving magazine 


stacks 100 films, you make 
one trip. 

Or better yet, make no 
trips at all: simply let a 
unique transport system 
feed films right into your 
processor as they’re taken. 

You needn’t check or set 
distances either. Or line up 
x-ray tube to film (that’s 
automatic, too). There’s 
more, but the short of it is 


you can now concentrate 
on patients. Period. 

If you’re looking fora 
happy ending in chest 


radiography, write us, and 
we'll tell you the whole 
short story. 

PHILIPS MEDICAL SYSTEMS, INC. 


A NORTH AMERICAN PHILIPS COMPANY 


710 Bridgeport Avenue, Shelton, Conn. 06484 


PHILIPS 


® TM N V. Philips of Holland 
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CAT. No. 712 ü 


14” x 56” VIEWING AREA, NYLON FILM GUIDES 


READ 5- 11" x 14"S 
TILTING MOUNT 


FILM ON REELS ON MOBILE BASE 
THE FAST, EASY WAY AVAILABLE 


A new illuminator specially desiqned to read 14” wide 
films in long lengths from reels. Units feature fluorescent 
lighting with five 11 x 14” areas and individual control 
of light in each area. Film is pre-wound on a reel 


The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from reel to reel 


Illuminator can be wall mounted or ordered with its 


own mobile base. 


Cat. No. 711: Tlluminator with (2) two reels 66%,” 
H 614" 


Cat. No. 712: Illuminator & mobile hase. Base 36” 
D. (illustrated) 


Cat. No. 713: Extra reel 


REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 


87-93 JAY STREET 
BROOKLYN, N.Y. 11201 
Telephone: 212-852-6900 


ONE OF THE MANY S & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 


IMPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 


ner 
36 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States ... and 
we pay the freight cost. 

we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 

we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Prices. 


DONALD McELROY, INC. 
2730 commonwealth ave. 
north chicago, illinois 60064 


Please send me COMPLAN TODAY. 





CHARLES C THOMAS ¢ PUBLISHER 











THE AORTIC ARCH AND ITS MALFORMA- 
TIONS: With Emphasis on the Angiographic 
Features by Wade H. Shuford and Robert G. 
Sybers, both of Grady Memorial Hospital, 
Atlanta. Chapters are devoted to each of the 
congenital anomalies of the aortic arch that has 
interest due to either its clinical manifestations 
or radiologic features. Each malformation is 
defined: its incidence, clinical significance and 
embryology are discussed: and a description of 
the radiologic features and angiographic find- 
ings is presented. The book also features a 
chapter on the cervical aortic arch including 
case reports and the roentgenologic and angio- 
graphic findings for most of the cases. 73, 288 
pp., 246 il., $19.75 


THE SPLEEN bv A. I. S. Macpherson, John 
Richmond and A. E. Stuart, all of Univ. of 
Edinburgh. Long accepted descriptions of the 
morbid anatomy and clinical features of splenic 
disorders are briefly described with the greater 
part of the book devoted to areas in which 
there seems to be interest, dubiety, controversy 
or actual advances. The histological anatomy of 
the spleen is examined afresh, and the splenic 
circulation is discussed with particular reference 
to electron-microscopic findings. '73, 290 pp., 
97 il, (6 in full color), 7 tables, $15.75 


FINANCIAL ADVICE FOR PHYSICIANS by 
John N. Sheagren. Foreword by Norman F. 
Dacey. Each unique financial problem of the 
physician is outlined. The medical student and 
house officer will particularly benefit from the 
descriptions of life insurance and the best type 
to purchase; other types of insurance coverages 
and how they represent the reserve for contin- 
gency; investments — which are best and how 
to get started: basic principles of estate plan- 
ning and a sketch of a reasonable life-long plan 
for the average physician. The established 
physician will find much value in discussions of 
investment media and investing techniques: 
wills, trusts and the problem of probate; and 
taxes — death, gift and income. ‘72, 132 pp., / 
table, $7.75 





301-327 East Lawrence Avenue ` 


Orders with remittance sent, cn approval, postpaid 


THE FUNDAMENTALS OF RADIOLOGICAL 
SCIENCE bv John Hale, Hospital of the Univ. of 
Pennsylvania, Philadelphia. This is a textbook ot 
basic physics for radiotherapy, clinical nuclea 
medine, diagnostic radiology and radiation 
safety physics students. It is directed toward 
first-year physicians as medical doctors as well as 
beginming physicists and engineers in the radio- 
logical or health physics. Discussions include 
such topics as basic mathematics, machines for 
producing radiation and the radiation field, and 
dose kerma and exposures. 74, about 328 pp., 
172 iL, 3 tables 


ROENTGEN EXAMINATIONS IN ACUTE AB- 
DOMINAL DISEASES (3rd Ed.) by J. Frimann- 
Dahi, Ulleval Hospital, Oslo, Norway, This new, 
completely revised third edition contains one 
hundred thirty-three new black and white illus- 
trations and two new color illustrations. Con- 
cerned principally with roentgen anatomy of the 
abdemen and its unusual and normal variations. 
The diagnosis of the acute abdominal diseases is 
covered including such cases as: the situation in 
whieh the actual lesion can be diagnosed on plain 
films only; the lesions which may be observed by 
repeat examinations; and emergency cases in 
Which diagnosis must be made immediately. 
Acute abdominal diseases, indeed a challenge to 
surg2ons and radiologists when they are so often 
encountered in these acute cases, are also in- 
cluded. This book is, except for Epstein’s book 
published in 1959, the only book in English 
covering this field for adults. ’74, about 580 pp., 
614 il. (4 in full color) 


A PRACTICAL MEDICO-LEGAL GUIDE FOR 
THE PHYSICIAN by Everett J. Gordon, George- 
town Univ., Washington, D.C. Foreword by The 
Honorable William E. Stewart, Jr. Written by a 
practicing physician to aid the doctor in his 
management of personal injury cases which 
invelve litigation, it fills the need for a text that 
reletes actual clinical experiences. Both physi- 
clars and attorneys will find this practical guide 
valuable in medico-legal practice. "73, 260 pp., 
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When we looked for image qualit 





it took this curve to set us straight. 


The curve in the 

KODAK X-OMATIC Cassette 
rolls out air, provides 
intimate film-screen con- 
tact for high image quality. 
Consistent image quality. X-OMATIC 


Cassettes have a unique curved-panel 
design. As the cassette is closed, the 


panels roll together forcing out the ” 


air often trapped between film and 


Ease of operation. Lightweight, 
single-latch design allows one-hand 
loading and unloading in the dark- 
room. Which, of course, helps elimi- 
nate considerable delay. In addition, 
all cassettes are color-coded for quick 
recognition and touch-coded for easy 
use by unsighted persons. 

Patient data can be printed on the 
radiograph in full room light at the 
time of exposure. Which helps to end 
darkroom fumbling and reduces 


screens. This rolling action helps provide consistent chanees of patient identification errors. 

high-quality images through intimate film-screen If youd like to know more about our curves, con- 
contact. Even after dropping, the X-OMATIC Cas- tact your Kodak Technical Sales Representative or 
sette’s durable construction protects and maintains your x-ray products dealer. 

good film-screen contact. He'll be glad to give you a demonstration. 


A commitment to quality. 





MTOGUCHIY 
a specially purified 
meglumine 


specific for Drip Infusion Urography 


Hypaque-DIU 30% 


meglumine diatrizoate, USP 


* Extremely low sodium content (less than 0.02 mg./ml. in stabilizing 
agent )—of special advantage in patients with congestive heart failure. 


* Highly diagnostic urographic contrast—reduces the need for 
retrograde pyelography. 


* Good systemic tolerance.* 


*Consult important product information on next page for patient selection, 
prescribing, and precautionary recommendations. 
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A logical 
addition to. 
the expanding 


Hypaque_ 
product line 


Hypaque - 
DIU 30% 


brand of 


meglumine 
diatrizoate, USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (CıaH26l3N309). The 30 per 
cent solution (weight/volume) 
contains approximately 141 mg. of 
organically-bound iodine per ml. It 
has a viscosity of 1.94 cps at 25°C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 

Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. Itis of utmost 
:mportance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. 

Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 


function for up to 16 days fo lowing 
administration of iodinated wro- 
graphic media. However, function 
tests not depending on iodire esti- 
mations, e.g., Ta resin uptak2 and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possib F al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, sould 
not be mixed with Hypaque-D!IU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 ml. of the 
contrast gent before infusioan of 
the full dose has been empleyed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scient fic 
literature, however, now demon- 
Strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalitizs have 
occurred with the test dose alone, 
with the full dose after a nor reac- 
tive test dose, and with or w thout 
a history of allergy. No conc usive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactiors of a 
mild or intermediate nature 
Caution is advised in patients w th 
severe Cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

In myelomatosis, urography should 
only be performed with cauzion. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatcry dehydration, to admin- 
ister fluids, and attempt to <!ka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a highe> fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be cansid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have co2x- 
isting or essociated cardiovascular 
disease. Therefore, there is a 
possibility of the development o7 
congestive heart failure hou-s 
after the procedure. 

Because of the possibility of ind uc- 
ing tempcrary suppression cf 
urine, it is wise to allow an itterval 
of at least 48 hours to pass -efore 
repeating infusion urography in 
patients with unilateral or bilate-al 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 
Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 
The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thrombophlebitis fol- 
lowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- 
quently, “iodism” (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 
sixth day. 
Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 
of 400 ml. is generally sufficient 
for the largest of subjects. 
The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 
How Supplied: Calibrated bottles of 
300 ml., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. 
Winthrop 


Winthrop Laboratories, New York, N.Y. 10016 
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Many manufacturers will Supply you with 
equipment. Having a second party as the 
actual lessor, a third party servic ng the 
equipment, and a fourth party insuring it. 
And some manufacturers will al ow you to 
upgrade equipment only when another 
buyer can be found for it. 


Contrast these unwieldly, multi-party 
proposals with those offered by 
General Electric: 


Planned Maintenance Service programs 
that provide regular inspections of 
equipment, on-call service as 

required, and parts replacement Designed 
to help you budget service costs and 
eliminate cost increases during the term 
of the contract. 


Maxiservice®, the true-lease anc 
maintenance plan incorporatine emergency 
service, includes all parts and labor. 

Even insurance. At a budgeted monthly fee. 
You pay for growth out of earni-gs 
developed by the equipment. And you can 
upgrade equipment whenever vou desire, 
with GE assuming the complete risk of 
placing your returned hardware. 


You can also select from a full range of 
other “Mind-Easer” plans which can be 
tailored to fit specific requirements and 
achieve long-term objectives. L ke 
protecting against rising service and parts 
costs. And conserving capital. Or you may 
choose outright purchase or a straight lease. 
With rates that are always competitive. 


A one-source company. With cemplete 
resources in leasing and financing — and 
the top service group in the medical 
equipment industry. 


Why not get in touch with your SE Medical 
Systems representative for the right answers 
to your upcoming needs in x-ray, nuclear 
medicine, monitoring systems, and 
accessory equipment. 


General Electric Medical Systems, 








Milwaukee, Toronto, Liege, Macrid i. 


AJ {8 
ust you 4.4] 
& US. 


GENERAL Q ELECTRIC 








AOI ea. 


SARE SACRE 
RK gree 


poreniseionapresitneteteree netna = on Ai. ANA 
MAS SOIR OEE 
PENT 
Ks PRLS RES. 
LEAL ESS EISE LA SALLE A ABILENE 
| EDIE BNE LED ILNELL AIELLO A, BRIELLE SIE 





Clinac 4 


The linear accelerator 





you can trust 


in your next treatment room. 


When Varian introduced the 
Clinac” 4 in 1968, our early 
customers trusted us to provide 
them with a reliable therapy ma- 
chine. Before then, the linacs’ 
price and operational complex- 
ity had caused concern among 
many progressive radiothera- 
pists, although they recognized 
its substantial advantages: high 
and constant output, excellent 
beam characteristics and out- 
standing versatility. 


Varian incorporated in the 
Clinac 4 advances to substan- 
tially reduce the complexity of 
the medica] linear accelerator: 
application of a standing wave 
accelerator, use of solid state 
components and modular 
printed circuit board control 
circuitry. 


Trust was Justified 

Despite these advances, it took 
considerable courage for a ther- 
apy institution to decide in favor 
of a linac in 1968 or 1969. 
Twenty-nine institutions had 
that courage. They selected our 
brand new Clinac 4 to become 
their next supervoltage therapy 
machine. Their trust proved 
justified. The Clinac 4 was of 
sound design and worked well. 





In over half of the installations, the 
Clinac 4 is the only supervoltage 
therapy machine. 


Beyond the excellent initial de- 
sign, Varian kept right on devel- 
oping the Clinac 4. Cantinuing 
engineering effort led to refine- 
ments which usually could be 
made available for retrofit on 
existing equipment. Examples: 
improved pendant control, 
brighter range finde: ‘ight and 
anew flattening filter. These are 
more reasons why over 150 in- 
stitutions continue to trust us 
and why the Clinac 4 can be 
relied on as the only supervolt- 
age therapy machine in over 
half of these institutions. 


Outstanding Backup 

In addition to its high degree of 
reliability, the Clinac+is backed 
by the world’s largest service 
support group of accelerator 
experts. Whether for routine 
preventive maintenance or 
emergency service, customers 
can trust Varian to respond 
quickly and effectivety. 


If you are thinking about a lin- 
ear accelerator for your radio- 
therapy department, find out 
firsthand why the Clinac 4 is the 
preferred supervoltage therapy 
machine. Check with a few users 
in your area. Call or write us 
for their names. 


Varian Radiation Division, 611 
Hansen Way, Palo Alto, CA 
94303. Call 415/493-4000. 


United States offices: Atlanta, 
GA ° Chicago, IL ° Dallas, TX 
° Detroit, MI * Fort Lauderdale, 
FL * Los Angeles, CA * Phila- 
delphia, PA * Springfield, NJ ° 
St. Louis, MO. 

In Europe: Varian A.G., Stein- 
hauserstrasse, 6300 Zug, Switz- 
erland * Varian Associates, Ltd., 
Russell House / Molesey Road, 
Walton-on-Thames, Surrey, 
England + Varian Electronics 
A/S, 58 Ryllingever, 2720 
Vanloese, Denmark. 

In South America: Varian In- 
dustria e Comercio Limatada, 
Av. Dr. Cardoso de Mello 1644, 
V. Olimpia, Sao Paulo, Brazil, 
Caixa Postal 11452. 

In Mexico: Varian S.A., Fco. 
Petrarco 326, Mexico 5, D.F. 
In Australia: Varian Pty. Ltd., 
82 Christie, St. Leonards, 2065 
New South Wales, Australia. 


varian 
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Exploramat 25 Spotfilm Device 
A full day's X-rays 
in one film-supply magazine. 


Exploramat 25", anew spotfilm device with a 9¥%2” x 9%” 
cutfilm magazine, was developed especially for use on 
Sireskop 3°, Siemens radiographic/fluoroscopic table. 
Exploramat 25 eliminates the need for constant film changes, 
Speeds examination time, and frees the radiologist for greater 
procedural control. 


A 60-film-supply magazine guarantees an examination 
procedure without interruptions. You no longer have to 
change cassettes after every exposure. Patient and hospital 
information, even billing data, can be automatically 
transferred from an I.B.M. card to the film. A caution light 
automatically indicates when only ten films are left in 

the magazine. 


Exposed films are automatically removed from the take-up 
magazine and fed into the processor. The Siemens film feeder 
insures that films are developed in the exact order in which 
each radiograph was taken. All this can be done in daylight, 
without harming the film. Siemens film feeder fits any 
standard film processor. 
































Controls for Exploramat 25 are the same as for 
Siemens conventional sootfilm devices, for ease of 
operation. For simplification of procedures, a 
rotary switch on the control arm gives you seven 
Organ-related settings when used in conjunction 
with the Optimatic® generator system. 


Find out more about Siemens Exploramat 25. The 
spotfilm device that takes a full day’s worth of 
X-rays on one film magazine. Call or write your 
local Siemens specialist or Siemens Corporation, 
Medical Systems Division. 


Siemens Corporation 


Medical Systems Division 
186 Wood Avenue South, Iselin, N.J. 08830 (201) 494-1000 


® Siemens registered trademark 









Give Your l 
Diagnostic Equipment 


a Better Image 
with Machlett Cesium Iodide Systems 

A Machlett Dynaview or Dynavision image intensification 
system with cesium iodide imaging tubes can easily integrate with 
and improve your conventional fluoroscopic equipment. Here's 
how: Machlett imaging systems with advanced cesium iodide tubes 
develop higher image contrast, a flatter image field. greater image 
brightness, and much higher image resolution. The result is maxi- 
mum image capability with a choice of imaging systems for general 
and urological fluoroscopy: 6" or 9" viewing tubes . . . single or 
dual fields. 

Dynaview with mirror optics . .. Dynavision for television 
Viewing. Both are compatible with existing X-ray equipment and in 
most cases, cost less than competitive units. Two more reasons to 
always specify Machlett. 

For complete data, contact your x-ray dealer or Machlett 
Laboratories, Inc., a subsidiary of Raytheon Company, 1063 Hope 
Street. Stamford, Connecticut 06907. Tel. (203) 348-7511. 








Your Heart Association 
can help 
you 

help your 
patients 


Contributed by the Publisher 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available on a physician's prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
Association 4 


44 EAST 23rd ST., NEW YORK, N.Y. 10010 
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As you may know by now, Profexray has recently introduced sev- 
eral new, third-generation concepts in radiology systems and 
equipment. There are more to come. So many, that we expect 
them to produce a genuine revolution in radiology. 


But revolutions aren't worth having unless they produce a better 
system. So we're also pioneering an additional step in the manu- 
facture of radiological equipment. It’s called SYSCO—for SYS- 
tems Check-Out. It’s designed to unite all the colonies in your 
new radiology installation. 


SYSCO's goal will be to install your entire system twice — first at 
our factory, and then at your site. So the second time, you'll 
have a system that’s been doubly proved—for reliability that’s 
twice as strong. The savings in time and trouble for you are 
obvious. And there will be no charge. 


Ask your Profexray representative what o ee can do for your 
next equipment purchase. It just might be yc 
operational tranquility. Sc 
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From the beginning, fluoroscopy 
procedures have required a com- 
promise from x-ray equipment 
designers. Brightness, contrast, 
total available information must 
be tempered by dosage limita- 
tions. Some designers put an iris 
(mechanical or auto-gain) on the 
camera. But that merely reduces 
exposure to the camera, not to 
the patient. Others yo-yo the MA. 
But that adds a sluggishness to 
the entire system. 

Profexray engineers John 
Griser and Bob Burbury could be 
satisfied only with a third way: 


“For eve 


variable-pulsed, phototimed 
fluoroscopy. By using the strobe- 
like effect of a variable lightsource, 
each exposure is optimized. The 
little photomultiplier pictured be- 
low monitors the image for a 
built-in reference computer. The 
computer automatically corrects 
KV in the system to assure uni- 
form in-put to the camera. MTF 
improves because brilliant light 
pulses yield more information 
than the same amount of light 
from a steady source. And the re- 
sult is something no other fluo- 
roscopic camera can give you: an 
absolute maximum in brightness 
and contrast, with the absolute 
minimum dosage. 


Some radiologists tell us the 
image quality is as much as four 
times better than anything they’ve 
ever seen. Shouldn't you at least 
see for yourself? 

Before you decide, before you 
buy, look into Profexray’s new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, ‘Hey, why didn’t 
somebody think of that before?” 

That adds up to a lot of right 
solutions. 


[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 


Litton Technology: 
the 2nd American Revolution 


design problem there is a 


good solution and a right solution. 








John Griser 





Bob Burbury 





They’re seldom the same.” 


—s- Clinical 
Radiotherapy 
- Sources 


Amersham/Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety -. 
for both operator and patient. 













Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 
Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 


a» Amersham/Searle 


AMERSHAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 


2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
Telephone: 312-593-6300—Telex: 28-2452 
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for longer tube life. 


A new heavy duty x-ray tube system that 


e keeps track of anode disc temperature at all times 
e force cools the tube housing 

e prevents heat storage overload 

e surpasses BRH standards for rayproofing 


The workload in a busy x-ray department can easily shorten 
the life of an x-ray tube unless you do something about the 
build-up of heat. Machlett makes it easy — with the new Sys- 
tem 70. It includes: 


A new Dynamax 70 housing with optical window through 
which an infrared sensor watches the anode temperature. 


A remote electronic indicator lets you know how hot it is— 
how much more work you can do. Also tells you when to 
Stop. 

An external heat exchanger that air cools the oil which con- 


tinuously circulates through the tube housing. Will remove 
up to 96,000 heat units per minute. 


Even though you don’t have a problem, you’ll still want to 
know about the Dynamax 70 housing and its family of inserts 

. direct replacements for Dynamax 60 or equivalent tubes in 
most equipment. 

Ask your x-ray dealer—or contact Machlett Laboratories, 
Inc., a subsidiary of Raytheon Company, 


1063 Hope Street, Stamford, GACHLET? 
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The Mass Film Viewer 


that saves you time 
and money 


This radiologist can do a day’s 
diagnostic film reading in 1⁄3 less 
time than conventional viewing 
by using a Panoramascope, 
capable of displaying 200 

14 x17 radiographs. He can 
retrieve any study he desires 
simply by pushing a button and 
bringing it into view. No film 
shuffling, mounting or 

misplaced jackets. 


The Panoramascope Model 200D 
A belt driven unit mounted 
ona mobile base with 
additional illuminator for 
film comparisons. 





In minutes, a film clerk can easily 

organize, load and index a day’s case load. 
The clear plastic belt containing the 
radiographs is motor-driven in front of 

the illuminator. The roll-fed belt can be 
driven at either of two speeds — fast for 

rapid film recovery and slow for desired 

film positioning. The Panoramascope is 
faster, quieter, takes up less space, weighs 
and costs less than one-half as much as 

other units with half the capacity. The 
Panoramascope is available in three 

models, with capacities up to 400 

\ 14 x17 films. 





Give us a call or write RADX, P.O. Box 19164, 
Houston, Texas 77024. 713/468-9628. 


RADI 
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GENERAL INFORMATION 


Manuscripts offered for publication and other correspondence relating to the editorial management and 
books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Original articles must be submitted in final form. They are published with the understanding that they 
Aa contributed exclusively to THE AMERICAN JOURNAL OF ROENTGENOLOGY, RADIUM THERAPY AND NUCLEAR 

EDICINE. 

A certain number of illustrations will Be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty offprints are furnished without charge to authors. Additional offprints (up to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
issue is printed, the type is destroyed except for offprint or reprint orders in kand. These orders must be 
returned with the corrected galley proofs to the Editorial Office. 

Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
JOURNAL OF RoENTGENOLOGy, Rapium THERAPY AND NucLear Mepicine should be addressed to Charles C ` 
Thomas, oe 301-327 East Lawrence Avenue, Springfield, Illinois 62717. (All requests to be submitted 
in writing 


Manuscript should be typewritten, with double spacing, and good margins (not on thin paper) aid the 
original as well as a copy, each with a complete set of illustrations and tables, should be sent to the Editor. 
The author should also keep a copy, as the original is not returned. The name of the author should appear 
on each sheet of manuscript. Tabular materials should be typed on separate sheets; likewise bibliographical 
lists, footnotes, etc. The use of abbreviations should be avoided in the text. 

Drawings and charts for reproduction should be made in black (never in blue). Photographic prints of films 
or slides on glossy paper produce the best half-tones. The photographic prints should be no larger than 6X8 
inches, should have no handwriting, lettering or other indelible signs (except professional arrows) on them, 
and should be unmounted. 

All photographs and drawings intended for illustrations should be numbered, the top plainly indicated, and 
an abbreviated title of the paper placed on the back of each one. 

Legends for illustrations should be typewritten in a single list, double spaced, with numbers corresponding 
to those on the photographs and drawings, instead of attaching each legend to its corresponding figure. 

Care in preparation of bibliographies will save much time and correspondence. Each reference in a bibliog- 
raphy should include the following information in the order indicated: Name of the authors with initials; title 
of the article; name of the periodical; year, volume and pages (including the last page). It is requested that 
the authors use the following as model: 

I. Olcott, C. T., and Dooley, S. W. Agenesis of lung of infant. 4m. 7. Dis. Child., 1943, 65, 766—780. 

The month should be given if the reference is to an issue of the current year. An alphabetical arrangement 
of the authors is requested. 

The author should pile place his full address somewhere on his manuscript. This is very important and is 
often omitted. 


For information regarding membership in the American Roentgen Ray Society, address the Chairman of 
the Executive Council, Dr. Harry Z. Meltns, Harvard Medical School, 25 Shattuck Street, Boston, Mass. 
O2IrS. 

For information regarding the program of the annual meeting of the American Roentgen Ray Society, 
address the President-Elect, Dr. Colin B. Holman, Mayo Clinic, Rochester, Minn. 55901. 

For information regarding membership in the American Radium Society, address the Secretary, Dr. Felix 
N. Rutledge, University of Texas, M. D. Anderson Hospital and Tumor Institute, Houston, Texas 77025, 

For information regarding the program of the annual meeting of the American Radium Society, address 
the President, Dr. J. M. Vaeth, Department of Radiotherapy, St. Mary’s AEE & Medical SAR 
Hayes and Stanyan Streets, San Francisco, California 94117. 
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Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


the nursing staff at the hospital. 
*References available on request. 


One step-One dose -One bottle 


PREP Liquid 


standardized extract of senna fruit 
prep the bowel for radiography 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 














WRIGHT 1971, GRAY PHARMACEUTICAL CO./NORWALK, CONN, 06656 86374 124473 





Theres more power in our 
Mevatron XII than the rated 
output of the accelerator 


We're talking about treatment power. The power 
Applied Radiation builds into every linear accelerator 
we deliver, to make the patient more comfortable, the 
radiotherapist more able to prescribe precise dosages, 
and the physicist more able to control the treatment. 

At an increasing number of linear accelerator cen- 
ters throughout the world, Applied Radiation equipment 
is extending the therapeutic usefulness of high energy 
radiation. There are over forty Applied Radiation units 
in field use. And other manufacturers of similar equip- 
ment are now beginning to incorporate features that we 
pioneered. 

Leadership in treatment power was the big reason 
for selecting Applied Radiation linear accelerators at the 
eight facilities pictured to the left. Their evaluation 
teams appreciated these important “firsts”: 





1. Retractable 5. Phase detection AFC 
beamstopper System 

2. 270° bending magnet 6. Dual dosimeter 

3. Digital field size readout 7. Dose rate error 

4. Independent Ellis 8. Swivel-top treatment 
jaws couch 


In the United States, write or call Applied Radia- 
tion, Department J-12 , Walnut Creek, California 94596. 
Telephone (415) 935-2250. 

In Europe, contact SIEMENS AG, Medical Engineer- 
ing Group, Henkestr. 127, Erlangen, Germany, Telephone 
(09131) 84-2423. British representative is: Sierex Ltd., 
15/18 Clipstone Street, London W1P 8AE, Telephone 
01 580 2464. 

When you evaluate linear accelerators, be sure to 
consider ease of operation and precise control. We're 
confident you'll select Applied Radiation. We're in the 
radiation business, but Applied is our first name. 
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Rare Earth Imaging Systems 


Publishing in RADIOLOGY in 
october, 1972,* researchers for 
.ockheed Research Institute 
Jescribed the properties of new 
and extremely efficient x-ray 
ntensifying screens based on rare- 
arth technology. The potential 

or faster x-ray imaging systems 
vas evident. 

The missing link was a film so 
advanced it could match the capabili- 
ies of these rare-earth screens. 

Today 3M technology has supplied 
hat missing link in new TRIMAX 
Vicro Dosage Imaging Systems. 

What this means, very briefly, is a 
sombination of film and screens up 
to eight times faster than conventional 
nedium-speed or detail-speed 
systems—with no equipment expendi- 
‘ures, no changes in chemistry, no 
shanges in processing cycles, and no 
shange in information. 

Thus TRIMAX marks the beginning 
of very high speed, very high resolu- 
ion radiography—the radiology of the 
uture. Radiation levels are substan- 
ially reduced. Small focal work can 
10W be done with relative ease 
and safety. Tubes will no longer be 
jJamaged by constant use at full 
qapacity. Retakes required by patient 
movement will be virtually eliminated. 
?ortables and low-powered equip- 
nent instantly become more efficient. 





This x-ray was made at 70 Kvp-60 MaS 
with a conventional medium-speed 
imaging system. 





This x-ray was made at 70 Kvp-7 Y2 MaS 
with the new TRIMAX Micro Dosage 
Imaging System. 


Thousands of radiologists 

and technologists throughout the 
country have expressed their 
interest in evaluating new 3M 
TRIMAX Micro Dosage Imaging 
Systems. Faced with this 
unprecedented demand for 
demonstrations, we can 

only ask your patience and 
forebearance. 

Please believe we want to bring 
you and your patients the benefits 
of this “new age of radiology” as 
rapidly as possible. 


*Radiology 105: 185-190, October, 1972. X-ray 


exposure reduction using Rare-Earth Oxy- 
sulfide Intensifying Screens; Robert A. 
Buchanan, PhD., Solon |. Finkelstein, M.D., and 
Kenneth A. Wickersheim, PhD. 


PHOTOGRAPHIC 
PRODUCTS DIVISION 
3M Center. 

St. Paul, Minnesota 55101 





Introducing 
a specially purified 
meglumine 


specific for Drip Infusion Urography 


Hypaque-DIU 30% 


brand of 


meglumine diatrizoate, USP 


° Extremely low sodium content (less than 0.02 mg./ml. in stabilizing 
agent )—of special advantage in patients with congestive heart failure. { 


e Highly diagnostic urographic contrast—reduces the need for 
retrograde pyelography. 


* Good systemic tolerance.* 


*Consult important product information on next page for patient selection, 
prescribing, and precautionary recommendations. 





A logical 
addition to. 
the expanding 
ypaque. 
product line 


Hypaque- 
DIU 30% 


brand of 


lumine 
caicizeate USP 


Sterile Aqueous Solution 

For Infusion Urography 
Description: Hypaque-DIU 30 per 
cent is a solution of meglumine 3, 
5-diacetamido-2, 4, 6-triiodoben- 
zoate (Ci1aH26lsN309). The 30 per 
cent solution (weight/volume) 
contains approximately 141 mg. of 
organically-bound iodine per ml. It 
has a viscosity of 1.94 cps at 25°C. 
and 1.42 cps at 37°C. The pH is 
adjusted with hydrochloric acid or 
meglumine solution. The sterile, 
aqueous solution is clear and color- 
less to pale yellow. Hypaque-DIU 
30 per cent is relatively thermo- 
stable and may be autoclaved. It 
should be protected from strong 
light. The solution contains calcium 
disodium edetate 1:10,000 as a 
sequestering stabilizing agent. 
Action: Hypaque-DIU 30 per cent is 
a diagnostic radiopaque medium 
which provides visualization of 
internal structures. 

Indication: Hypaque-DIU 30 per 
cent is indicated for infusion 
urography. 

Warnings: Usage in Pregnancy. No 
teratogenic effects attributable to 

a 60 per cent solution of Hypaque 
meglumine have been observed in 
reproduction studies in animals. 
However, before administration of 
Hypaque-DIU 30 per cent to women 
of child-bearing potential, the 
benefit to the patient should be 
carefully weighed against the pos- 
sible risk to the fetus. In addition, 
most authorities consider elective 
contrast radiography of the abdo- 
men contraindicated during 
pregnancy. 

Serious or fatal reactions have been 
associated with the administration 
of radiopaque media. It is of utmost 
importance that a course of action 
be carefully planned in advance for 
the immediate treatment of serious 
reactions, and that adequate and 
appropriate facilities be readily 
available in case a severe reaction 
occurs. . 
Contrast media have been shown to 
promote the phenomenon of sick- 
ling in individuals who are homo- 
zygous for sickle cell disease when 
the material is injected intra- 
vascularly. 

The results of PBI and RAI uptake 
studies, which depend on iodine 
estimations, will not reflect thyroid 


function for up to 16 days following 
administration of iodinated uro- 
graphic media. However, function 
tests not depending on iodine esti- 
mations, e.g., Ta resin uptake and 
direct thyroxine assays, are not 
affected. 

Precautions: Before a contrast me- 
dium is injected, the patient should 
be questioned for a history of al- 
lergy. Although a history of allergy 
may imply a greater than usual 
risk, it does not arbitrarily contra- 
indicate the use of the medium. 
Premedication with antihistamines 
to avoid or minimize possible al- 


lergic reactions may be considered. 


Diphenhydramine hydrochloride 
(i.e., Benadryl®), however, should 
not be mixed with Hypaque-DIU 30 
per cent since it may cause precipi- 
tation. The intravenous injection of 
a test dose of 0.5 to 1 mi. of the 
contrast agent before infusion of 
the full dose has been employed in 
an attempt to predict severe or 
fatal adverse reactions. The pre- 
ponderance of recent scientific 
literature, however, now demon- 
strates that this provocative test 
procedure is not reliably predictive 
of serious or fatal reactions. 
Severe reactions and fatalities have 
occurred with the test dose alone, 
with the full dose after a nonreac- 
tive test dose, and with or without 
a history of allergy. No conclusive 
relationship between severe or 
fatal reactions and antigen-anti- 
body reactions or other manifesta- 
tions of allergy has been estab- 
lished. A history of allergy may be 
useful in predicting reactions of a 
mild or intermediate nature. 
Caution is advised in patients with 
severe cardiovascular disease and 
in patients with a history of bron- 
chial asthma or other allergic 
manifestations, or of sensitivity 

to iodine. 

In myelomatosis, urography should 
only be performed with caution. If 
a weak protein-binding agent such 
as a diatrizoate is used for the 
procedure, it is essential to omit 
preparatory dehydration, to admin- 
ister fluids, and attempt to alka- 
linize the urine. 

Immediate adverse reactions to 
infusion urography have not been 
reported to occur at a higher fre- 
quency or with greater severity 
than with routine excretory urog- 
raphy. However, sequelae of this 
procedure are possible some hours 
after the examination. Infusion 
urography imposes a sudden os- 
motic load. This should be consid- 
ered in patients with established, 
decreased glomerular filtration and 
renal tubular damage. In addition, 
these patients may also have coex- 
isting or associated cardiovascular 
disease. Therefore, there is a 
possibility of the development of 
congestive heart failure hours 
after the procedure. 

Because of the possibility of induc- 
ing temporary suppression of 
urine, it is wise to allow an interval 
of at least 48 hours to pass before 
repeating infusion urography in 
patients with unilateral or bilateral 
reduction of normal renal function. 
Preparatory dehydration or abdom- 
inal compression may not be 


necessary in infusion urography. In 
infants and young children and in 
azotemic patients, especially those 
with oliguria, dehydration is con- 
sidered dangerous. 

Adverse Reactions: Reactions ac- 
companying the use of contrast 
media may vary directly with the 
concentration of the substance, the 
amount used, the technique used, 
and the underlying pathology. 

The following have been reported 
after administration of diatrizoates 
and other iodinated contrast media. 
Cardiovascular reactions: vein 
cramp and thrombophlebitis fol- 
lowing intravenous injection, rare 
cases of cardiac arrhythmias, hy- 
pertension, hypotension and shock, 
and cardiac arrest. Allergic reac- 
tions: asthmatic attacks, nasal and 
conjunctival symptoms, dermal 
reactions such as urticaria, and 
rarely, anaphylactic reactions. 
Signs and symptoms related to the 
respiratory system: pulmonary or 
laryngeal edema, bronchospasm; 
or to the nervous system: restless- 
ness, convulsions. Other reactions: 
flushing, pain, warmth, nausea, 
vomiting, anxiety, headache, dizzi- 
ness, hematoma, and ecchymosis. 
Occasionally, transient proteinuria, 
and rarely, oliguria or anuria. 
Rarely, immediate or delayed 
rigors can occur, sometimes ac- 
companied by hyperpyrexia. Infre- 
quently, “iodism” (salivary gland 
swelling) from organic iodinated 
compounds appears two days after 
exposure and subsides by the 

sixth day. 

Dosage and Administration: The 
recommended dose for infusion 
urography is calculated on the 
basis of 2 ml. of Hypaque-DIU 30 
per cent per pound of body weight. 
The average dose of the solution 
for adults is 300 ml.; for optimal 
results, a minimum dose of 250 ml. 
should be used. A maximum dose 
of 400 ml. is generally sufficient 
for the largest of subjects. 

The solution is infused over a 
period of three to ten minutes. 
Radiographs are usually taken at 
10, 20, and 30 minutes from the 
beginning of the infusion. Earlier 
films may be obtained for the 
evaluation of hypertension. Nephro- 
grams are usually obtained at the 
end of the infusion, and voiding 
cystourethrograms are usually ob- 
tained 30 minutes after the begin- 
ning of the infusion. 

How Supplied: Calibrated bottles of 
300 ml., rubber stoppered, packed 
with and without sterile disposable 
intravenous infusion sets. 


Winthrop Laboratories, New York, N.Y. 10016 


Winthrop... 
company 
ny d 
that offers } 
yua \ 
choice 
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another way to visualize 
biliary anatomy and gallbladder 








Clinical Comparison of Drip-intused and Injected 


Chologratin’ Meglumine (Meglumine lodipamide Injection U.S.P.) 
in a total of 198 Patients ` 


è Lower incidence of adverse reactions with drip infusion 
Drip infusion— 7.4% (10 of 135 patients) had reactions 
Injection— 19% (12 of 63 patients) had reactions 
See brief summary on next page for reactions which can occur. 


e Good visualization with both techniques 
Drip infusion— 84.4% were of excellent to fair quality 
Injection— 75.4% were of excellent to fair quality 


è Methods of administration 
Drip infusion—100 ml. of 10.3% meglumine iodipamide 


infused over a 30-minute period 
Injection— 20 ml. of 52% meglumine iodipamide injected 


over a 10-minute period 


‘CHOLOGRAFIN MEGLUMINE 
FOR INFUSION 


(Meglumine lodipamide Injection U.S.P.) 


in 100 ml. single-dose bottles 
ready-to-use for drip infusion cholangiography and cholecystography 


*Information on file at Squibb Institute for Medical Research. 
® 


SOUIRB HOSPITAL omsion For brief summarv. see next paqe. 








for patients undergoing 
cholangiography and 
cholecystography 


CHOLOGRAFIN' 
MEGLUMINE 
FOR INFUSION 


(Meglumine lodipamide 


Injection U.S.P.) 


CHOLOGRAFIN 
MEGLUMINE 


(Meglumine lodipamide 


Injection U.S.P.) 


Cholografin Meglumine for Infusion 
(Meglumine lodipamide Injection 
U.S.P.) is a sterile aqueous solution 
providing 10.3% meglumine iodipa- 
mide with 0.32% sodium citrate as a 
buffer and 0.04% disodium edetate 
as asequestering agent. The bound 
iodine content is about 5.1% (5.1 
g./100 ml.). The solution contains 
approximately 0.91 mg. (0.039 
mEq.) sodium per ml. (91 mg./100 
ml.). 

Cholografin Meglumine (Meglu- 
mine lodipamide Injection U.S.P.) is 
asterileaqueous solution providing 
52% meglumine iodipamide with 
0.32%sodiumcitrate as a buffer and 
0.04% disodium edetate as a se- 
questering agent. The bound iodine 
content is about 26% (5.2 g./20 ml.). 
The solution contains approxi- 
mately 0.91 mg. (0.039 mEq.) sodi- 
um per ml. (18.2 mg./20 ml.). 


CONTRAINDICATIONS: Contrain- 
dicated in patients hypersensitive 
to salts of iodipamide; in patients 
exhibiting sensitivity reactions to 
the test dose; in the presence of 
concomitant severe renal and liver 
function impairment. 


WARNINGS: Intravenous or intra- 
arterial injections of contrast media 
have been shown to promote the 
ohenomenon of sickling in persons 
homozygous for sickle cell disease. 
Perform thyroid function tests, if 
indicated, before administration of 


iodine-containing contrast media 
may alter results of such tests. A 
history of sensitivity to iodine per se 
or to other contrast agents is not 
an absolute contraindication to the 
use of meglumine iodipamide but 
calls for extreme caution in admin- 
istration. 


Usage in Pregnancy: The safety 
of meglumine iodipamide for use 
during pregnancy has not been 
established; therefore, it should be 
used in pregnant patients only 
when, in the judgment of the physi- 
cian, its use is deemed essential to 
the welfare of the patient. 


PRECAUTIONS: Diagnostic proce- 
dures involving use of contrast 
agents should be performed under 
the direction of personnel with pre- 
requisite training and a thorough 
knowledge of the particular proce- 
dure. Appropriate facilities should 
be available for coping with situa- 
tions which may arise as a result 
ofthe procedure and foremergency 
treatment of severe reactions to the 
contrast agent itself; competent 
personnel and emergency facilities 
should be available for at least 30 to 
60 minutes after |.V. administration 
since severe delayed reactions 
have been known to occur. These 
severe life-threatening reactions 
suggest hypersensitivity to the con- 
trast agent. A personal or family 
history of asthma or allergy or a his- 
tory of a previous reaction to a 
contrast agent warrants special 
attention and may predict more 
accurately than pretesting the like- 
lihoodofareaction although not the 
type nor severity of the reaction in 
the individual. The value of any 
pretest is questionable. The pretest 
most performed is the slow I.V. in- 
jection of 0.5 to 1.0 ml. of the 
preparation prior to injection of the 
full dose; however, the absence of 
a reaction to the test dose does not 
preclude the possibility of reaction 
to the full diagnostic dose. Should 
the test dose produce an untoward 
response, the necessity for con- 
tinuing the examination should be 
re-evaluated. If deemed essential, 
examination should proceed with 
all possible caution. In rare in- 
stances, reaction to the test dose 
may be extremely severe; there- 
fore, close observation and facilities 
for emergency treatment are 
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mine iodipamide preparation is 
used, some clinicians feel it may be 
advisable to have a continuous I.V. 
infusion running prior to adminis- 
tration of the drug. 
ADVERSE REACTIONS: Local re- 
actions at the site of infusion O 
injection are not observed unless 
excessive amounts are extra- 
vasated during the infusion or in- 
jection. After too rapid administra- 
tion, mild transient symptoms such 
as restlessness, sensations of 
warmth, sneezing, perspiration, 
salivation, flushing, pressure in the 
upper abdomen, dizziness, nausea, 
andvomitingmayoccur. Thesesymp- 
toms disappear when the infusion 
or injection has been completed. 
Hypersensitivity reactions may 
occur. Inrare instances, despite the 
most careful sensitivity testing, 
anaphylactoid reactions may occur. 
Renal function tests may be altered 
and renal failure may occur. 

For fullinformation, consult pack- 
age inserts. 


HOW SUPPLIED: Cholografin 
Meglumine for Infusion (Meglu- 
mine lodipamide Injection U.S.P.)— 
10.3%—is available in single-dose 
bottles of 100 ml. Cholografin Meg- 
lumine (Meglumine lodipamide In- 
jection U.S.P.)—52%—is available 
in single-dose vials and ampuls of 
20 ml. 


© 1974 E.R. SQUIBB & SONS. INC. H634-013 
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PROGRAM CHAIRMEN: Paul L. Carson, Edward L. Chaney, 
William R. Hendee, University of Colorado Medical Center 





SPIE Technology Utilization Programs on "APPLICATION 
OF OPTICAL INSTRUMENTATION IN MEDICINE” held 
during the last two years have demonstrated the need for a 
forum for ongoing interchange of ideas and capabilities 
among physicians, physicists, engineers and manufacturers 
involved in optical instrumentation and its applications to 
medicine. In response to that need, a third Technology Utili- 
zation Program is planned in conjunction with the 16th An- 
nual Meeting of the American Association of Physicists in 
Medicine in Kansas City. 


This program will be devoted to an in-depth exploration of 
topics chosen for their current interest and for their potential 
for improvement of selected diagnostic medical procedures. 





Scheduled Sessions: 


e Computerized Axial Tomography* 

e Focal Spot Size and Intensity Distribution 
and Their Importance in Magnification 
Radiography 

e Problems with Automatic Brightness 
Control Systems for Image Intensification 
Fluoroscopy 

e Psychophysics and Observer Performance 
Evaluation 

e Ultrasound Imaging and Diagnosis 

e Ultrasound Intensity Measurements 

e Three panel discussions addressing areas of 

critical interest in Medical Imaging by lead- 

ers in the field. 


* August 1—Jointly sponsored SPIE/AAPM Technical Session 
on COMPUTERIZED AXIAL TOMOGRAPHY. 


For full program information and registration 

contact SPIE Headquarters, P. O. Box 1146, 

Palos Verdes Estates, California 90274 
(213) 378-1216. 


YS-2 Diagnostic Table, compact and top-performance 
Shimadzu YS-2 table is an economical diagnostic table yet 
with performance comparable with more sophisticated tables. 






It features: 


Complete spot filming up to 14” x 14”, low table top 80 cm high with 15° 
Trendelenburg and yet focus table top distance 40 cm, optional combination with 
phototimer, complete radiation protection, Bucky device built-in table, extremely 
large longitudinal and lateral travel of spot film device, combination with X-ray TV, 
easy cassette loading, 7” image amplifier attached without external suspension, 90° 
swivelling out of the X-ray tube housing for tele-radiography stepless height adjust- 
ment of footrest. 


ay X-cellence! 


HD150G-10 Heavy Duty X-ray Generator 


3 phase 12 pulse 1000 mA Shimadzu X-ray High Tension Unit HD150G-10 well supports 
your diagnostic purpose with following main features: silicon rectification, large capacity, 
max rating 1000 mA at 100 kVp. High efficiency timer with iron presetting mechanism, 
wide tube voltage adjustable range from 20 kVp to 150 kVp at about 1 kVp steps, com- 
plete prevention of overload, electronic mAs meter convenient for correct reading. 





The symbol of accuracy and reliability INTERNATIONAL DEPT. 


Tokyo Office: 14-5, Uchikanda 1-chrome, Chiyoda-ku, Tokyo 101, Japan 
4 i MA D 2 l j Cable: SHIMADZU TOKYO 
SEISAKUSHO LTD. KYOTO JAPAN Overseas Telex: 0222-4275 SHMDT J 

Kyoto Office: 1, Nishinokyo-kuwabaracho, Nakagyo-ku, Kyoto 604, Japan 


Cable: SHIMADZU KYOTO 
Overseas Telex: 05422-166 SCHMDS J 


make Special Procedures routine procedures 
SCHONANDER uel 4 


CUTFILM CHANGERS 


BASIC FEATURES: 


e 3 exposures per second 
e Biplane—simultaneous or 
alternate exposures 3 MODELS: 


A A U-35 film size 14” x 14” for ab- 
20 films capacity dominal, peripheral, thoracic 


and cerebral angiography, incl. 
Punch card control magnification technique. 
Stands for various applications bam tim size 4a” x 40” has 
“see-through” capability for ex- 
posure monitoring on TV. 


U-24 film size 24 x 30 cm (abt. 

9%” x 11%”) fine detail, film- 

saving changer, especially 

For further information, suited for cerebral angiography. 


contact your local 
supplier or write: 


alem- ale) aleialeic a 599 LIVELY BOULEVARD - ELK GROVE VILLAGE, ILLINOIS 60007 - PHONE: (312) 593 








We've got a lot of new 
in store 


The increased demand for our X-ray products last year was unprece- 
dented and the trend is still accelerating. 

So we've pulled out all the stops and are well under way with the 
biggest and most ambitious expansion program in our history. And before 
we re through, we plan to have all the capacity, inventory, people and 
new products to not only get well ahead of demand but to convince you 
that Ilford should be your first choice for X-ray products. 

Already, our new manufacturing plant in Brentwood is in operation. 
We've tripled our warehouse facilities in California. And we’re doubling 
and fully automating our central warehouse. In addition, all warehouse facil- 
ities are being computer-linked to give us full flexibility to get material 
where it’s needed before it’s needed. 

And in terms of people, we’re expanding too. More people in 
manufacturing, more people in R&D, more people in customer service, and 
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and exciting thi 
for you. ng things 


most important to you, we’re adding more technically skilled Ilford men 
and women all-around the country to help you get the most from your 
equipment and our materials. 

If you don’t use Ilford yet, keep an eye on us. On our full line of thei 
for general radiography. On our new family of cine films. On our intensifying 
screens and chemicals. On our quality control monitor system. And most 
importantly, on the thing that puts them all together for you—The Ilford 
Man, an X-ray professional who knows your ener s needs inside out. 

Keep an eye.on us because one day soon The Ilford Man will come 
calling. And when he does, he’ll have a lot of new and exciting things to 
show you. He always does. Which explains why Ilford products are showing’ 

of the greatest growth in the industry. 

Ilford Inc., a CIBA-GEIGY Company, West 70 Century Road, 
Paramus, New Jersey 07652. 


The # Ilford Manisonthemove. 
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200 cc NDC 0003-0821-10 
37% iodine (74 g per 280ce.) 


RENOGRAFIN’-76 
ine Distrizcate and 
Diatrizoate Injection 
Caubon Federal law prohibits 
dispensing without prescription 
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ntroducing 
ingle-dose bottle 


(MEGLUMINE DIATRIZOATE 
36% AND SODIUM DIATRIZOATE 


0% INJECTION) 


quantity sufficient for combined procedure—selective coronary 
rteriography with left ventriculography 
extra convenience—a single bottle to open 


cap may be removed or spiked 
Iso available: 20 cc. and 50 cc. single-dose vials for other procedure 


enografin-76 is indicated for excretion urography, aortography, 
ediatric angiocardiography, peripheral arteriography, selective 
oronary arteriography, and selective coronary arteriography 


ombined with left ventriculography. 





wtroducing 
me new 200cc. 
ngle-dose bottle 


RENOGRAFIN®-76 


wleglumine Diatrizoate 66% and 
sodium Diatrizoate 10% Injection) 


nografin-76 is supplied as a sterile, aqueous 
lution providing 66% meglumine diatrizoate 
d 10% sodium diatrizcate with 0.32% sodium 
rate as a buffer and 0.04% disodium edetate 
a sequestering agent. The solution contains 
proximately 37% (370 mg./cc.) bound iodine 
d approximately 4.48 mg. (0.19 mEq.) sodium 
rcc. 
ntraindications: In patients with a hypersen- 
wivity to salts of diatrizoic acid. Urography 
ntraindicated in patients with anuria. 
arnings: A definite risk exists with the use of 
ntrast agents in excretion urography in pa- 
ents with multiple myeloma. There has been 
uria with progressive uremia, renal failure 
d death. This risk of the procedure in these 
tients is not a contraindication; however, 
rtial dehydration in preparation for study is 
*t recommended since it may predispose for 
ecipitation of myeloma protein in renal 
bules. No therapy, including dialysis, has 
èen successful in reversing this effect. 
yeloma should be considered in persons over 
' before undertaking urographic procedures. 
In cases of known or suspected pheochro- 
acytoma, if the physician feels that the pos- 
Mle benefits outweigh the considered risks, 
diopaque materials should be administered 
th extreme caution; however, an absolute 
nimum of material should be injected, the 
20d pressure should be assessed throughout 
2 procedure, and measures for treating a 
pertensive Crisis should be available. 
Contrast media may promote sickling in 
mozygous individuais when injected I.V. or 
ra-arterially. Although a history of sensitivity 
iodine per se or to other contrast media is 
t an absolute contraindication, administra- 
n of diatrizoate requires extreme caution in 
sh cases. Renografin-76 should be used in 
2gnant patients only when the physician 
əms its use essential to the welfare of the 
ient since safe use during pregnancy has 
| been established. Perform thyroid function 
ts prior to administration of Renografin-76 
ce iodine-containing contrast agents may 
2r the test results. 
Veigh the inherent risks against necessity 
performing angiocardiography in cyanotic 
ints and patients with chronic pulmonary 
physema. In pediatric angiocardiography, a 
ie Of 10 to 20 cc. may be particularly haz- 
ous in infants weighing less than 7 kg.; this 
‘ is probably significantly increased if these 
ints have preexisting right heart “strain,” 
it heart failure, and effectively decreased 
obliterated pulmonary vascular beds. Per- 
n urography with extreme caution in per- 
is with severe concomitant hepatic and 
al disease. Perform selective coronary ar- 
ography only in selected patients and those 
vhom expected benefits outweigh the pro- 
ural risk. 
cautions: Diagnostic procedures involving 
of contrast agents should be performed 
er the direction of personnel with prereq- 
te training and a thorough knowledge of the 
ticular procedure. Appropriate facilities 
uld be available for coping with situations 
ch may arise as a result of the procedure 
for emergency treatment of severe re- 
ons.to the contrast agent itself; competent 
sonnel and emergency facilities should be 
lable for at least 30 to 60 minutes after I.V. 
linistration since delayed reactions have 
n known to occur. These severe life- 
atening reactions suggest hypersensitivity 
1e Contrast agent. A personal or family his- 
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special attention and may predict more ac- 
curately than pretesting the likelihood of a re- 
action although not the type nor severity of the 
reaction in the individual. The value of any pre- 
test is questionable. The pretest most per- 
formed is the slow I.V. injection of 0.5 to 1.0 cc. 
of the preparation prior to injection of the full 
dose; however, the absence of a reaction to 
the test dose does not preclude the possibility 
of reaction to the full diagnostic dose. Should 
the test dose produce an untoward response, 
the necessity for continuing the examination 
should be re-evaluated. If deemed essential, 
examination should proceed with all possible 
caution. In rare instances, reaction to the test 
dose may be extremely severe; therefore, close 
observation and facilities for emergency treat- 
ment are indicated. 

Renal toxicity has been reported in a few 
patients with liver dysfunction who were given 
oral cholecystographic agents followed by 
urographic agents; therefore, if known or sus- 
pected hepatic or biliary disorder exists, 
administration of Renografin-76 should be 
postponed following the ingestion of cholecys- 
tographic agents. Consider the functional abil- 
ity of the kidneys before injecting Renografin-76. 
Use cautiously in severely debilitated patients 
and in those with marked hypertension. Bear 
in mind the possibility of thrombosis when 
using percutaneous techniques. 

In excretion urography, adequate visualiza- 

tion may be difficult or impossible in uremic 
patients or others with severely impaired renal 
function (see Contraindications). In aortography 
repeated intra-aortic injections may be haz- 
ardous; this also applies to pediatric angio- 
cardiography particularly in infants weighing 
less than 7 kg. (see Warnings). In peripheral 
arteriography, hypotension or moderate de- 
creases in blood pressure seem to occur fre- 
quently with intra-arterial (brachial) injections; 
this is transient and usually requires no treat- 
ment. Monitor blood pressure during the im- 
mediate 10 minutes after injection. It is recom- 
mended that se/ective coronary arteriography 
not be performed for about 4 weeks after 
diagnosis of myocardial infarction; mandatory 
prerequisites to this procedure are experienced 
personnel, ECG monitoring apparatus, and ade- 
quate facilities for immediate resuscitation and 
cardioversion. 
Adverse Reactions: Nausea, vomiting, flushing, 
or a generalized feeling of warmth are the re- 
actions seen most frequently with intravascular 
injection. Symptoms which may occur are 
chills, fever, sweating, headache, dizziness, 
pallor, weakness, severe retching and choking, 
wheezing, a rise or fall in blood pressure, facial 
Or Conjunctival petechiae, urticaria, pruritus, 
rash, and other eruptions, edema, cramps, 
tremors, itching, sneezing, lacrimation, etc. 
Antihistaminic agents may be of benefit; rarely, 
such reactions may be severe enough to re- 
quire discontinuation of dosage. There have 
been a few reports of a burning or stinging sen- 
sation or numbness, of venospasm or venous 
pain, and of partial collapse of the injected 
vein. Neutropenia or thrombophlebitis may 
occur. Severe reactions which may require 
emergency measures (see Precautions) are a 
possibility and include cardiovascular reaction 
characterized by peripheral vasodilatation with 
hypotension and reflex tachycardia, dyspnea, 
agitation, confusion, and cyanosis progressing 
to unconsciousness. An allergic-like reaction 
ranging from rhinitis or angioneurotic edema 
to laryngeal or bronchial spasm or anaphylac- 
toid shock may occur. Temporary renal shut- 
down or other nephropathy may occur. 

Adverse reactions as a consequence of ex- 
cretion urography include cardiac arrest, ven- 
tricular fibrillation, anaphylaxis with severe 
asthmatic reaction, and flushing due to gen- 
eralized vasodilation. Risks of aortography pro- 
cedures include injury to aorta and neighbor- 
ing organs, pleural puncture, renal damage 
(including infarction and acute tubular necrosis 


procedure in presence of preexistent renal dis- 
ease, retroperitoneal hemorrhage from trans- 
lumbar approach, spinal cord injury and 
pathology associated with syndrome of trans- 
verse myelitis, generalized petechiae, and 
death following hypotension, arrhythmia, and 
anaphylactoid reactions. In pediatric angio- 
Cardiography, arrhythmia and death have oc- 
curred. During peripheral arteriography, hemor- 
rhage from puncture site, thrombosis of the 
vessel, and brachial plexus palsy (followin 
axillary artery injection) have occurred. During 
selective coronary arteriography and selective 
coronary arteriography with left ventriculog- 
raphy, transient ECG changes (most patients); 
transient arrhythmias (infrequent); ventricular 
fibrillation (from manipulation of catheter or 
administration of medium); hypotension; chest 
pain; myocardial infarction; transient elevation 
of creatinine phosphokinase (occurred in about 
30% of patients tested); fatalities have been 
reported; hemorrhage, thrombosis, pseudo- 
aneurysms at puncture site, dislogment of 
arteriosclerotic plaques, dissection of coronary 
vessels, and transient sinus arrest have oc- 
curred due to the procedure. 

For full prescribing information, consult 
package insert. 
How Supplied: Available in 20 cc. and 50 cc. 
single-dose vials and in 200 cc. single-dose 


bottles. 
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THE 





SOFT:-STEERABLE 
CATHETER SYSTEM FOR 
NON-OPERATIVE REMOVAL 
OF RETAINED BILIARY STONES 
VIA THE BURHENNE TECHNIQUE’ 





CONCEPT 


Using the Burhenne technique and the MEDI-TECH steerable catheter, a 
significant number of non- operative removals of retained biliary stones have been 


achieved with consistent success. * 


The safe, simple procedure, developed by Dr. H. Joachim Burhenne, is 
performed as a follow-up to cholecystectomy, after it has been determined, by a 
postoperative cholangiogram, that there are retained stones. The procedure is 
performed, at least four weeks after surgery, by removing the T-tube and advancing 
the MEDI-TECH Soft Steerable Catheter through the remaining T-tube tract. 

Unique maneuverability of the soft-steerable catheter tip permits the physician 
to dislodge, manipulate and reposition the stone(s). Contrast media is injected 
through the Luer-Lock and the Open Lumen of the MEDI-TECH catheter to 
enhance visualization. Then, with the stone in desired position, a wire basket or 
snare is passed through the Tuohy-Borst fitting and the open lumen to the site. 
When the stone is secured, the entire assembly is withdrawn. Although the soft-tip 
provides sufficient torque for this procedure, patient discomfort is minimal and 


no anesthesia or pre-medication is used. 
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DIVISION 


Cooper Scientific Corporation 


372 MAIN STREET, WATERTOWN, MASS. 02172 
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“REFERENCE 


Burhenne, H. J., Non-operative Retained Biliary Tract Stone 
Extraction — A New Roentgenologic Technique, AMER. J. 
ROENTGENOLOGY, Vol. CXVII, No. 2, pp. 388-399, February 1973. 


AN X-RAY CINE FILM of the Burhenne procedure is avail- 
able. Please contact MEDI-TECH to arrange a viewing of 
the film and to obtain copies of reference articles plus 
complete information on the MEDI-TECH/BURHENNE 
Biliary Catheter System. 


THE COMPLETE BILIARY CATHETER SYSTEM includes the 
MEDI-TECH Remote Control Handle, Special Biliary 
Catheters and Wire Stone Removal Baskets. 


ALSO 


the samé MEDI-TECH Control Handle is used with a variety 
of other catheters and special accessories to perform a 
broad range of vascular, bronchial, GI and other procedures 
described in MEDI-TECH literature. 


rr ES =| 
MEDI-TECH, INC. 


Division of Cooper Scientific Corporation 
372 Main Street, Watertown, Mass. 02172 


O Please send me complete information and prices on 
the Soft-Steerable Biliary Catheter System. 


| O We would be interested in viewing the X-Ray Film. 
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New diphosphonate 
bone scanning agent 


offers high target 
to non-target ratios, 
rapid blood clearance 


Your confidence In detecting bone leslons depends on the scan 
consistency delivered by the imaging agent you use. Three hours 
post injection, 40-50% of labeled OSTEOSCAN has been taken 
up in the skeleton. Only 6% remains in the blood. The remainder 
is excreted In the urine. Together with the agent’s low soft-tissue 
uptake, this high target labeling and rapid blood clearance result 
in clear delintation of skeletal lesions. 


OSTEOSCAN resists in-vitro hydrolysis and In-vivo dissociation 
because of its consistent molecular structure and its stable P-C-P 
bond. This results in consistently high labeling efficiency 
(greater than 95% *) and minimal! soft-tissue uptake that can 
confuse diagnoses. 


Result: Consistently excellent scans—and confidence that 
detectable bone lesions will be Imaged. 


For product and ordering information, call Mr: Arnold P. Austin 
at (513) 977-8547 or write: Procter & Gamble, Professional 
Services Division, P.O. Box 171, Cincinnati, Ohio 45207. 


*Thin Laver Chromgtoargphv (Geliyigse acetgte/85% mathannl) 





A. 15 mCi 99m Tc-EHDP 

Scanned 3.6 hr post Injection 

Low-Energy, All-Purpose Collimator 

Speed: 32 cm/min, Length: 173 cm, Width: 60 cm 
Anterior: 834,518 counts/1070 sec (17.8 min) 
Comments: Metastatic meningioma 


B. 15 mCi 99mTc-EHDP 

Scanned 4 hr post injection 

High Sensitivity Colilmator 

Speed: 32 cm/min, Length: 170 cm, Width: 80 cm 
Posterlor: 861,752 counts/ 1054.3 sec (17.6 min) 
Comments: Cancer of breast. Polaroid image; 
posterior view taken with detector under table 


‘C. 15 mCl 98mTc-EHDP 


Scanned 4 hr post Injection 

Low-Energy, All-Purpose Colllmator 

Speed: 48 cm/min, Length: 175 cm, Width: 60 cm 
Anterior: 927,833 counts/737.4 sec (12.3 min) 
Comments: Patient belng treated for a lymphoma 


(All scans made with Searle Radiographics Inc. 
Phn/ Ramma Seintiecgn™) 


From the world’s 
TELETHERAPY SPECIALISTS, 


... the magnificent 


THERATRON 780 


MAGNIFICENT in its 
achievement as the world’s most precise 
and versatile cancer treatment unit. 


MAGNIFICENT in its bold design and 
beautifully sculptured contours. 


THERATRON 780 is the leading member of AECL’s SERIES 70, family of 
Cobalt 60 Teletherapy Units — a family that embodies the ultimate in modern 
technological achievement in the application of Cobalt 60 Teletherapy to 
the treatment of cancer. The THERATRON 780 provides a degree of treatment 
accuracy that is capable of meeting the most demanding requirements 
imposed by any treatment prescription devised by radio therapists today or 
in the foreseeable future. Details available on request. Please write — 


\ = Smee ; 
o Atomic Energy of Canada Limited e Commercial Products 


P.0. Box 6300, Station J, Ottawa, Canada, -K2A 3W3 « Tel. 613/592-2790 » Cable Nemota * Telex 053-4162 
73.1M 





The three biggest 
names inmedica 


x-ray film are 
Eastman Kodak 
Agfa-Gevaert 


DuPont. 















Surprised? aimed at meeting the rapidly changing de- 
Most people don't think of Agfa-Gevaert mands of radiology 
as being that dominant in world-wide dis- That's how we got where we are... by 
tribution of x-ray film. But we are! delivering consistently high quality, high 
One reason is that our products are performance products! 
designed to meet today s demanding There's more than one choice. Try us.. 
diagnostic requirements Agfa-Gevaert... a name known and respected 
Another is our continuing nnovative throughout the world. 


research and development programs 
Sold exclusively in the USA by 
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A Division of IPCO Hospital Supply Corporation 
400 Columbus Avenue 
Valhalla, N.Y. 10595/(914) 769-5900 


Send for your complimentary copy of the 
new 150-page Agfa-Gevaert 
“OTORADIOLOGY Bulletin.” 


Send me a copy of the 
“OTORADIOLOGY 
Bulletin.” 





Name 
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Address 
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CERVICAL ESOPHAGEAL WEBS—A ROENTGEN- 
ANATOMIC CORRELATION* 
OBSERVATIONS ON THE PHARYNGOESOPHAGUS 
By JAMES L. CLEMENTS, Jr., M.D., GEORGE W. COX, M.D., WILLIAM E. TORRES, M.D., 
and H. STEPHEN WEENS, M.D. 


ATLANTA, GEORGIA 


yi the advent of cineroentgenogra- 
phy and video tape recording, increas- 
ing attention has been given to the appear- 
ance of the pharynx and upper esophagus 
under normal and pathologic conditions. 
Present roentgenologic methods have made 
it possible to shed new light upon the roent- 
gen anatomy and physiology of the pharyn- 
goesophagus and recognize certain features 
which are as yet not completely understood 
with regard to their clinical significance. 

In the roentgenologic analysis of the 
pharyngoesophagus, we are concerned in 
this study with 3 structures which may be 
the cause of misunderstanding or even 
roentgenologic misinterpretation. 

1. Webs and folds (Fig. 1). These struc- 
tures are found along the anterior aspect of 
the proximal pharyngoesophageal junction 
and esophagus as thin shelf-like defects 
measuring 1—2 mm. in thickness. The webs 
or folds protrude for various lengths into 
the anterior aspect of the esophageal lumen 
and have, on occasion, a tendency to be- 


come circumferential. Multiplicity of webs 
is not uncommon. 

2. The postcricoid impression (Fig. 1). 
This defect is extremely variable, consisting 
of narrow or broad nodular or beak-like im- 
pressions in the anterior portion of the 
barium column immediately posterior or 
below the cricoid cartilage. The pronounced 
structural change of this defect during the 
act of deglutition is characteristic for this 
structure. 

3. The cricopharyngeal indentation (Fig. 
1). This is a rounded or tongue-like impres- 
sion upon the posterior aspect of the barium 
column in the cervical esophagus. It has 
been attributed to contraction or hyper- 
trophy of the cricopharyngeal muscle and 
may vary considerably in depth. 

In order to contribute to further clarifica- 
tion of these roentgen structures, a two- 
fold study was initiated. 

In the first part of our study, we have 
recorded our observations of the proximal 
esophagus—based on video tape recordings 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


From the Department of Radiology, Emory University School of Medicine and Grady Memorial Hospital, Atlanta, Georgia. 
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Fic. 1. Roentgenogram demonstrating the 3 eso- 
phageal structures of interest. 1. Web. 2. Post- 
cricoid impression. 3. Cricopharyngeal indentation. 


—in 100 unselected patients referred to our 
department with a wide variety of gastro- 
intestinal symptoms. In many instances, 
these symptoms were minimal, leading to 
no specific roentgenologic diagnosis. This 
series of patients was evaluated to assess 
the incidence of the 3 structures mentioned 
above in a general hospital population. 

For the purpose of gaining further patho- 
logic-anatomic information, a second sepa- 
rate study was carried out. In this study, 
unselected anatomic material obtained 
from so autopsies was analyzed in an effort 
to find and examine the anatomic equiva- 
lent of cervical esophageal webs. In this 
second study limited attention was given 
to the appearance of the cricopharyngeal 
muscle. 


MATERIAL AND METHOD 


One hundred unselected patients referred 
to the Radiology Department for a large 
variety of clinical reasons were studied with 
video tape recording. Each patient had a 
contrast medium examination of the hypo- 
pharynx and cervical esophagus under 


J. L. Clements, Jr., G. W. Cox, W. E. Torres and H. S. Weens 


JUNE, 1974 


fluoroscopic control during the act of de- 
glutition. Studies were obtained in the 
erect lateral, frontal, and oblique projec- 
tions. 

In ṣo unselected cadavers who came to 
autopsy the cervical esophagus, trachea 
and larynx were removed en bloc. The speci- 
mens were roentgenographed and the 
esophagus was partially and fully distended 
with contrast medium (Fig. 2, 4—-C). The 
proximal ends of the specimen were 
clamped close to the junction of the hy- 
popharynx and esophagus with barium 
being introduced from below through a 
catheter placed in the occluded inferior 
lumen of the esophagus. Following this pro- 
cedure, roentgenograms of the esophagus 
were obtained, and those specimens which 
demonstrated abnormalities were fixed in 
formalin for subsequent sectioning and 
microscopic study. 


RESULTS 
CLINICAL SERIES 


The abnormalities detected in this study 
are summarized in Table 1. Webs were 
demonstrated in 8 patients (8 per cent). 
Two of the patients had a history of dys- 
phagia. The other 6 patients gave no his- 
tory of difficulty in swallowing. Postcricoid 
defects were seen in 71 (71 per cent) of the 
patients studied. Thirteen of these patients 
(62 per cent) had dysphagia, whereas in the 
group of patients with no history of dys- 
phagia, postcricoid defects were observed 
in §8 (74 per cent). Cricopharyngeal inden- 
tations were seen in 18 of 100 patients (18 
per cent). Only 1 of these patients had 
dysphagia. 


ANATOMIC SERIES 


Table 11 summarizes the pathologic 
changes found in the study of the anatomic 
specimen. Eight cases (16 per cent) demon- 
strated webs (Fig. 3; 4; 5; and 6). Of these 
cases, 5 were females and 3 were males. The 
ages ranged from 30 to 73 years. The princi- 
pal causes of death were as follows: hemor- 
rhage from disseminated superficial gastro- 
intestinal ulcerations; pulmonary embo- 
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Fic. 2. (4-C) Roentgenograms of a normal anatomic specimen in 
varying stages of distention by liquid barium. 


TABLE Í 


ABNORMALITIES IN CLINICAL SERIES 





Dysphagia No Dysphagia 

















Total Patients (21) (79) 
(100) — — 
No. Per Cent No. Per Cent 
Transverse folds 8 2 9.5 6 7.6 
Cricopharyngeal dysfunction 18 I $ 17 21.8 
Postcricoid defects 7I 13 62 58 74 
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TABLE II 


PATHOLOGIC CHANGES IN ANATOMIC SPECIMENS 











Dysphagia Anemia Other Esophageal Plummer- Gastrointestinal 


Pathology Vinson Disease 
Esophageal folds (8) O 2 2 O 
No esophageal folds (42) I 20 O O 14 








lism; septicemia; subarachnoid hemor- 
rhage; Laennec’s cirrhosis with esophageal 
varices; and, in 3 cases, cardiac arrest. 
There was no history of dysphagia in these 
patients, but there was anemia in 2 by 
hematocrit determination. One of the pa- 
tients showed other esophageal pathology 
(varices), but the remaining 7 patients gave 
no clinical history of pharyngeal, esopha- 
geal or thyroid abnormalities. 

In the specimens in which no webs were 
observed, a history of dysphagia was noted 
in I patient and a history of anemia in 20. 
In 2 of the anatomic specimens the webs 
were no longer visible with increased dis- 
tention of the esophagus. This suggests that 
webs may be freely movable structures 





Fic. 3. Roentgenogram of anatomic specimen 
demonstrating a web (arrow). The larger trans- Fıc. 4. Photograph of gross anatomic specimen 
verse defect superiorly is an artifact. demonstrating a large web. 
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which would not impede the passage of 
food (Fig. 7, 4-C). 

The histologic examination showed that 
the webs consisted of transverse folds of 
essentially normal mucosa and submucosa 
(Fig. 8; 9; and 10). None of these structures 
incorporated actual muscularis mucosae, 
although in several instances a slight tent- 
ing of the muscularis mucosae at the base 
of the web was noted. None of the webs 
showed epithelial dysplasia, or was there an 
inflammatory infiltration of the submucosa. 

Postcricoid defects were rarely demon- 
strated in the anatomic study because the 
specimens were clamped in the area at 
which these defects occur. 

Thirteen specimens demonstrated changes 
suggestive of cricopharyngeal hypertrophy, 
one of which contained also an esophageal 
web (Fig. 11, 4 and B). Only one of these 
particular specimens was studied by his- 
tologic methods (Fig. 12). This single speci- 
men showed histologic findings consistent 





Fic. 5. Photograph of gross anatomic specimen 
demonstrating a large web. Note presence of 
smaller web below. 
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Fic. 6, Photograph of gross anatomic specimen 
demonstrating a large web. 


with cricopharyngeal hypertrophy (Fig. 
13). The appearance of the cricopharyngeal 
muscle will be the subject of further in- 
vestigation. 


DISCUSSION 
WEBS AND FOLDS 


In a discussion of esophageal webs, their 
relationship to the so-called Plummer- 
Vinson syndrome should be considered. 
Vinson" in 1921 presented a series of cases 
in which he associated the presence of 
anemia with postcricoid dysphagia. No 
roentgenographic or esophagoscopic abnor- 
malities were noted in these patients. Vinson 
stated that Plummer had first recognized 
this relationship, and it is for this reason 
that the entity is usually referred to as the 
Plummer-Vinson syndrome in the United 
States. Kelly® and Paterson’? in England 
made similar observations noting also, that 
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Fic. 7. (4-C) Roentgenograms of anatomic specimen in which increasing distention 


caused effacement of the web (arrows). 


in their patients atrophic changes of the 
tongue, pharynx and upper esophagus oc- 
curred. Subsequently, Waldenström and 
his associates,!7!85 demonstrated iron defi- 
ciency in their patients and introduced the 
term sideropenic dysphagia. They were the 
first to demonstrate roentgenologically 
esophageal webs. 

Gradually the spectrum of this syndrome 
has been widened to include glossitis, 
achlorhydria, spoon-shaped finger nails, 
splenomegaly, and spasm in the pharynx or 
esophagus.'® Jones’ stated that in order to 
diagnose this condition, only dysphagia 
with some of the accompanying signs and 
symptoms Is necessary. 

With further roentgen observations it 
has become evident that esophageal webs 
may be found in other conditions such as 
thyroid disease, pernicious anemia, ulcera- 
tive colitis, and certain mucosal disorders 


such as epidermolysis bullosa and benign 
mucous membrane pemphigus.*:!35 Further- 
more, webs have also been observed in indi- 
viduals without evident underlying dis- 
orders. 

Elwood et alë have made an important 
contribution to the prevalence of the 
Plummer-Vinson syndrome by utilizing an 
epidemiologic approach. Based on a study 
in a community of nearly 5,000 individuals 
in Wales, they concluded that there is no 
evidence of the existence in the general 
population of a syndrome in which dyspha- 
gia 1s associated with anemia. These authors 
pointed out that their findings would per- 
tain only to the particular population 
group under study and that geographic fac- 
tors and preselection of patients in hospital 
populations may account for the wide sta- 
tistical variations found in the literature. 

Nevertheless, Chisholm and associates, 
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in an extensive clinical analysis, contend 
that there is a strong association between 
iron deficiency anemia and postcricoid 
webs. These authors realized that only a 
minority of patients with iron deficiency 
anemia will develop webs and therefore in- 
vestigated other factors which could be re- 
sponsible for this development. They noted 
that among iron deficient patients those 
with postcricoid webs showed a much 
higher incidence of stomatitis, glossitis, 
edentia and thyroid disease than those 
without webs. On the basis of laboratory 
investigation they suggest that autoim- 
mune disturbances may play an important 
role in the development of mucosal abnor- 
malities in iron deficient patients. 

The general incidence of esophageal 
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Fic. 9. Photomicrograph of a deep web demonstrat- 

ing the normal appearing mucosa and submucosa 

of the structure. Note slight tenting of muscularis 
mucosae at the base of web. 





webs is not well known. In patients with 
iron deficiency anemia Chisholm and as- 
sociates® observed an incidence of approxi- 
mately 10 per cent. MacMillan? found 
esophageal webs in 7 per cent of 1,600 pa- 
tients with dysphagia. Elwood eż al.5 recog- 
nized postcricoid webs in 16 of 104 women 
with dysphagia, but in none of 21 men with 
difficulty in swallowing. 

With regard to the incidence in normal 
individuals, only scanty information is 
available. Chisholm eż al.’ did not find any 
webs in 98 healthy individuals. Elwood et 
al.’ found postcricoid webs in less than 1 
per cent of the general female population. 

In the group of 100 unselected patients 
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Fic. 10. Photomicrograph of a deeper web demon- 
strating the normal appearing mucosa and sub- 
mucosa of the structure. Note slight tenting of 


muscularis mucosae at the base of web. 


referred to our department with a large 
variety of gastrointestinal symptoms, webs 
were recognized in 8 instances (8 per cent). 
In our autopsy series, webs were found in 8 
of ṣo specimens (16 per cent). This inci- 
dence of esophageal webs was higher than 
we had anticipated. 

It should be pointed out again that these 
figures pertain only to a distinct hospital 
population and would not be applicable to 
the general population or other groups of 
individuals. Nevertheless, these figures re- 
flect the incidence of webs a radiologist 
may encounter in actual hospital practice. 

Dysphagia was noted in only 2 of 8 pa- 
tients with esophageal webs found in our 
clinical series. One of these patients had a 
hiatus hernia and dysphagia disappeared 
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following surgical repair. The other patient 
had a carcinoma of the lower esophagus. In 
the anatomic series none of the 8 patients 
with webs had a history of dysphagia. We 
were, therefore, unable to find any correla- 
tion between dysphagia and the presence 
or absence of webs in these two series. Sea- 
man" has previously expressed doubt that 
webs alone would be asymptomatic unless 
web formation was very extensive. Our 
findings indicate that in a general hospital 
population webs should be rarely the cause 
of dysphagia. 

Most publications concerning esophageal 
webs in the Plummer-Vinson syndrome 
provide only limited information about the 
histologic changes in this entity. Autopsy 
observations stress atrophy of the mucous 
membrane and areas of keratinization with 
chronic inflammatory reaction of the sub- 
mucosa.’ Degenerative and atrophic changes 
of the muscular layers have also been ob- 
served. 

Others" found on biopsy of upper esopha- 
geal webs a normal squamous cell epithe- 
lium with mild chronic inflammatory 
changes in the submucosa. 

In 10 cases of postcricoid webs observed 
by Chisholm eż a/.? biopsies were reported 
as normal in 5. In the other 5 cases the 
common abnormality was hyperkeratosis 
and infiltration with inflammatory cells. 

Reviewing our clinical and anatomic se- 
ries we were not only impressed by the high 
incidence of webs, but also by the lack of 
mucosal changes and absence of inflamma- 
tory reaction. Although we cannot rule out 
in our patients a past history of iron de- 
ficiency or autoimmune disturbances, it 
appears likely to us that in most of our pa- 
tients these webs are simple transverse folds 
of the mucous membrane and that they are 
probably not related to the Plummer- 
Vinson syndrome. This would imply that 
2 types of web-like structures may occur in 
the pharyngeal esophagus. The first type 
would be related to epithelial changes as 
seen in the Plummer-Vinson syndrome or 
primary mucosal diseases. The second type 
would represent simple plication of normal 
mucosa. 
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Fic. 11. (4 and B) Roentgenograms of anatomic specimen demonstrating 
cricopharyngeal indentation (arrows). 


THE POSTCRICOID IMPRESSION 


This defect has been described and stud- 
ied in detail by Pitman and Fraser." These 
authors referred to previous work by Butler 
on esophageal veins and performed injec- 
tion studies of their own. They postulated 
that this impression could be ascribed to 
the laxity of the mucous membrane over 
the normally varicose submucosal veins in 





E pE a (ae 
2 a. hi é 


Fic. 12. Photograph of gross specimen demonstrating 
cricopharyngeal hypertrophy (arrows). 


the postcricoid region. They recognized the 
postcricoid indentation in 86 per cent of pa- 
tients with dysphagia and in go per cent of 
control subjects without dysphagia. Sea- 
man! noted that this defect could be ob- 
served with considerable frequency and 
considered it also as a normal variant. 

In our clinical observation, the post- 
cricoid defect was found in 62 per cent of 
patients with and 74 per cent of patients 
without dysphagia (Table 1). In our ana- 
tomic studies, repeatedly considerable lax- 
ity and flexibility of the postcricoid mucosa 
was noted which was often cast into fairly 
prominent transverse folds. Inasmuch as 
we did not conduct injection studies of the 
venous plexus, we cannot state that the 
varicosities are essential for creation of the 
defects or that the laxity of the mucous 
membrane alone could produce this roent- 
gen phenomenon. 

We are in full agreement with Pitman 
and Fraser! as well as Seaman’ that the 
postcricoid indentation is a normal variant 
and not related to any particular disorder. 


THE CRICOPHARYNGEAL INDENTATION 


A posterior indentation of the esophageal , 
lumen is often observed at the level of the. 
lower cervical spine. This impression las 
been commonly referred to as esophageal 


230 


lip or spasm or hypertrophy of the crico- 
pharyngeal muscle. Most observers agree 
that this esophageal narrowing is caused by 
contraction of the transverse fibers of this 
muscle. Nevertheless, divergence of opinion 
remains as to the pathologic and clinical 
significance of this roentgenologic defect. 

In the resting condition, the cricopharyn- 
geal muscle is in a stage of tonic contrac- 
tion, assuring closure of the proximal 
esophagus and separation of the respiratory 
system from the digestive tract. On degluti- 
tion, after initiation of pharyngeal peristal- 
sis, the cricopharyngeal muscle relaxes, 
permitting the advancing food bolus to 
enter the esophagus without resistance. 
Seaman” has postulated that incoordina- 
tion of pharyngoesophageal motility may 
suffice to explain this posterior esophageal 
defect and that it is not necessary to attrib- 
ute the cricopharyngeal indentation to 
spasm or muscle hypertrophy. If the crico- 
pharynx fails to open at the proper time or 
if it contracts prematurely, a defect in the 
barium column would be readily apparent. 

It is noteworthy that most often patients 
with this defect show no evidence of dys- 
phagia. However, if the defect is more pro- 
nounced and accompanied by difficulty in 
swallowing, this entity is usually referred 
to as cricopharyngeal achalasia. 

In 50 patients without dysphagia, Siebert 
et al.’ found mild cricopharyngeal indenta- 
tion in 29 instances and a more pronounced 
defect in 7 cases. Therefore, this group of 
observers as well as Johnstone‘ believe that 
the cricopharyngeal indentation is probably 
of no pathologic significance. On the other 
hand, prominence of the cricopharyngeal 
muscle has been repeatedly observed in 
patients with primary muscle disorders, 
vagal paralysis and postsurgical states such 
as laryngectomy.! Wilkins!’ and Blakeley ef 
al.‘ have shown that myotomy may relieve 
dysphagia in this group of patients. 

Crichlow* as well as Seaman! consider 
the cricopharyngeal indentation as a patho- 
logic phenomenon reflecting neuromuscular 
dysfunction. The latter author believes 
that patients may adapt themselves to ab- 
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normal swallowing and therefore may not 
display manifestations of dysphagia. This 
author recognized this defect in approxi- 
mately 5 per cent of his patients. 

In our video tape studies of 100 unse- 
lected patients, cricopharyngeal indenta- 
tions were observed in 18 instances. Only 1 
of the cases with this roentgenologic defect 
had dysphagia; the remaining 17 cases had 
no difficulty in swallowing. In contrast, 
there were 20 patients with dysphagia in 
whom such a defect could not be demon- 
strated (Table 1). 

Our roentgenologic-pathologic studies of 
cadaver specimens showed frequently a 
shallow indentation of the barium column 
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Fic. 13. Photomicrograph of section taken through 
hypertrophied cricopharyngeus seen in Figure 12. 
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at the level of the cricopharyngeal muscle. 
Inasmuch as our studies were largely di- 
rected towards the recognition of esopha- 
geal webs, a dissection of the cricopharyn- 
geal muscle was not carried out. However, 
in I specimen (Fig. 13) the histologic ex- 
amination showed a pronounced hyper- 
trophy of the cricopharyngeal muscle. 

Reviewing these observations it 1s con- 
ceivable that shallow cricopharyngeal in- 
dentations such as recorded by Siebert ef 
al.® in more than half of their asympto- 
matic patients carry probably no patho- 
logic significance. The more pronounced 
lip-, tongue- or shelf-like indentations may 
reflect cricopharyngeal abnormality even in 
the absence of clinical symptoms. 


SUMMARY 


The incidence of pharyngoesophageal 
webs in 100 unselected patients with a large 
variety of gastrointestinal symptoms and 
in autopsy observations of 50 unselected 
cases was 8 and 16 per cent, respectively. 

Histologic studies revealed that the webs 
observed on autopsy consisted of trans- 
verse folds of normal mucosa and submu- 
cosa. There were no muscular atrophy, 
keratinization, or inflammatory changes 
observed as are seen in the classic Plum- 
mer-Vinson syndrome. 

Esophageal webs appear to be common 
in a hospital population. This type of web 
is probably of no clinical significance as it 
produces no clinical symptoms. 

The incidence and clinical significance of 
2 other structures of the pharyngoesopha- 
gus, the postcricoid impression and the 
cricopharyngeal indentation, are briefly 
discussed. 

James L. Clements, Jr., M.D. 

Department of Radiology 

Emory University School of Medicine 
and Grady Memorial Hospital 


80 Butler Street, S.E. 
Atlanta, Georgia 30303 


We are indebted to Michael B. Gravanis, 
M.D. for review of the histologic specimens. 
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ENHANCED VISUALIZATION OF ESOPHAGEAL 
VARICES BY BUSCOPAN* 


By CHUNG-I LIU, M.D. 


TAIPEI, TAIWAN 


ISUALIZATION of small esophageal 

varices by conventional roentgeno- 
graphic methods may be very difficult. Al- 
though various efforts such as the use of 
Trendelenburg position with Valsalva or 
Mueller maneuvers,’ dextran infusion,’ 
esophageal balloon, and cineradiography? 
have been tried, successful visualization of 
esophageal varices still varies from 20 to 70 
per cent.* Dalinka eż a/.? reported an un- 
equivocal demonstration of esophageal 
varices by intravenous or intramuscular ad- 
ministration of 30 mg. Pro-Banthine in 9 of 
17 patients, in whom varices were not delin- 
eated by the conventional roentgenographic 
methods. Since Pro-Banthine is contraindi- 
cated in patients with glaucoma and must 
be used with caution in patients having 
cardiac disease or prostatic hypertrophy,? 
the author has introduced Buscopan as an 
alternative enhancement agent. 

The purpose of this report is to present 
the experience with the use of Buscopan in 
an attempt to enhance the visualization of 
esophageal varices. 


MATERIAL AND METHOD 


Twenty-five patients with a clinical his- 
tory suggesting cirrhosis of the liver with 
normal or equivocal findings of esophageal 
varices in the conventional esophagogram 
were studied. 

After the conventional esophagography, 
a mouthful of thick barium swallow was 
given and 20 mg. Buscopan was adminis- 
tered intravenously. When the esophageal 
peristalsis ceased and the esophagus dilated 
(usually within 2 to 3 minutes), multiple 
spot-roentgenograms were made both in the 
supine and prone oblique projections. No 
Valsalva or Mueller maneuver was needed 
during fluoroscopy or roentgenography. 





Fic. 1. Normal esophagograms (4) by conventional 
esophagography and (B) by the enhanced method. 


RESULTS 


In 25 patients with normal or equivocal 
findings of esophageal varices, suggested by 
conventional esophagography, esophageal 
varices were clearly demonstrated by the 
enhanced method in 14 cases (Fig. 2, 4-D; 
3, A-C; and 4, 4-D). The remaining 11 pa- 
tients with negative findings (Fig. 1, 4 and 
B) were later proven to have hepatoma (1), 
thalassemia (1), duodenal ulcer (1), and 
subacute hepatitis (4); 4 patients had 
either normal liver function, normal liver 
scan or a negative needle biopsy. 


DISCUSSION 


The most frequent causes of failure to 
delineate small esophageal varices by con- 


* From the Department of Radiology, National Defense Medical Center and Veterans General Hospital, Taipei, Taiwan, Republic 


of China. 
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Fic. 2. (4 and B) No esophageal varices are demonstrated by the conventional method. (C and D) Un- 
equivocal esophageal varices are delineated by the enhanced method. 


ventional esophagography were the result 
of active esophageal peristalsis and high 
muscular tonicity of the esophagus. These 
factors tend to force the blood out of the 
loosely supported submucosal esophageal 


Fic. 3. (4) Conventional esophagogram shows normal or equivocal esophageal varices. (B and C) Enhanced 


varicosities and render them roentgeno- 
logically invisible. Buscopan acts on the 
parasympathetic ganglia in the walls of the 
viscera, and it exerts a specific antispas- 
modic action on the smooth muscle of the 





esophagograms reveal unequivocal esophageal varices. 
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FıG. 4. (4 and B) Conventional method shows normal esophagograms. (C and D) Enhanced method dem- 
onstrates esophageal varices. 


gastrointestinal tract. Thus, after an intra- 
venous administration, it abolishes the 
esophageal peristalsis and causes relaxation 
and dilatation of the esophagus. The varices 
fill with blood and become visible, if an 
optimum amount of barium remains in the 
lumen. 

Buscopan has no side-effects on the cen- 
tral nervous system, the eyes, the salivary 
glands or the heart, when it is given in 
therapeutic doses.” Thus, it is much safer 
than Pro-Banthine. 

The enhanced method is inexpensive and 
easy to perform. It causes very little dis- 
comfort and provides minimum risk to the 
patient. It requires only minimal radiation 
exposure of the patient as well as of the 
examiner, and takes very little time. No 
special effort such as the Valsalva maneuver 
is needed. In our series, no single false nega- 
tive or false positive case was recorded, so 


that the accuracy of this enhanced method 
is almost 100 per cent. 


CONCLUSION 

Twenty-five patients, with a clinical his- 
tory suggesting cirrhosis of the liver with 
normal or equivocal findings of esophageal 
varices, were studied by the intravenous 
administration of 20 mg. of Buscopan. 

Unequivocal esophageal varices were 
demonstrated in 14 patients. The 11 pa- 
tients with negative findings were later 
proven to have no evidence of cirrhosis of 
the liver. 

This enhanced method is safe, inex- 
pensive, easy to perform, and causes no dis- 
comfort or risk to the patient. Its accuracy 
is almost 100 per cent. 

Department of Radiology 
Veterans General Hospital 
Shih-pai, Taipei, Taiwan 112 
Republic of China 
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NONOBSTRUCTIVE MUCOSAL DIAPHRAGMS OR 
RINGS OF THE GASTRIC ANTRUM 
IN ADULTS* | 


By GARY G. GHAHREMANI, M.D.+ 
RICHMOND, VIRGINIA 


HE occurrence of an antral diaphragm 
in an adult patient was first described 
in 1949 by Sames.” Felson ef a/,’ reviewed 
the literature in 1969 and found 35 pub- 
lished cases. Their own 4 patients and 2 
others bring the total number of reported 
adults with antral mucosal diaphragm to 
41.4710 The majority of these patients had 
prepyloric obstruction and/or peptic ulcers 
requiring surgical intervention.?»&7:%.10,16,18, 
20,3 The diagnosis of an antral diaphragm, 
however, may be difficult both at laparot- 
omy.and inspection of resected stomach 
unless the lesion is suspected on preopera- 
tive: roentgenologic or gastroscopic exami- 
nations.!: 610,18,22 

The clinical manifestation of the antral 
diaphragm usually correlates with the size 
of the central aperture of the mucosal sep- 
tum.?:!0.1618 Therefore, nonstenotic forms 
of the lesion may be asymptomatic or pro- 
duce mild and nonspecific upper abdominal 
discomfort late in life.7:1245.# 

Our recent experience with 6 cases of 
nonobstructive diaphragms or rings of the 
antrum suggests that this abnormality is 
more common than the scarcity of reports 
would indicate. These lesions are probably 
often overlooked or misinterpreted even 
in those patients who do undergo bari- 
um examination of the gastrointestinal 
tract. 2,7,10,12,18, 22 

Therefore, it seems appropriate to: (a) 
describe the characteristic roentgenologic 
and ' 'gastroscopic presentations of nonob- 
structive antral diaphragm; (b) review the 
pertinent clinical and pathologic features of 
the previously reported cases; (c) provide 
technical guidelines for demonstration and 


differentiation of the lesion; and (d) empha- 
size the coexistence and similarities of the 
Schatzki’s ring of the esophagus and the 
antral rings in our patients. 


MATERIAL AND METHOD 


The series consists of 6 patients seen over 
a 3 year period at the Hospitals of the Uni- 
versity of Chicago and the Medical College 
of Virginia. The age, sex and pertinent 
roentgenologic findings of these patients 
are summarized in Table 1. 

Five of the patients had several years’ 
history of intermittent upper abdominal 
discomfort usually manifested as belching, 
bloating, and postprandial epigastric pain. 
These patients each had 2 or more previous 
upper gastrointestinal series. However, the 
diagnosis of an antral diaphragm had not 
been made on the earlier examinations, al- 
though the abnormality was evident retro- 
spectively in 2-instances. Only in Case v 
were the previous roentgenograms and 
clinical records not available for review. In 
Cases I and m the antral diaphragm was 
first recognized during performance of an 
anticholinergic-aided hypotonic gastrodu- 
odenal examination.® 

The patients have been followed for a 
period of 6 to 32 months, each having at 
least 2 repeat examinations confirming per- 
sistence of the abnormality. In addition, 
cinefluorographic documentation of the 
antral diaphragm was obtained in 2 cases. 

Four of the 6 cases had an associated 
sliding hiatal hernia (Table 1). This was 
manifested roentgenographically by a 
Schatzki’s ring in 3, and by a patulous 
gastroesophageal junction and reflux in 


* From the Department of Radiology, Virginia Commonwealth University—Medical College of Virginia Hospitals, Richmond, 
Virginia. 
t Associate Professor and Chief, Section of Gastrointestinal Radiology. 
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TABLE I 


SUMMARY OF CASES 


Thickness from 


Measurement (mm.) of the Antral Diaphragms* 


Distance | Diameters of the Ring 


Pylorus Aperture 
2.5 45 
2.0 35 
2.0 35 
3-5 70 
2.0 40 
2.5 30 





Associated Roentgenologic Findings 
in Upper Gastrointestinal 
Examination 

Base 


37 Hiatal hernia, Schatzki’s ring 

50 Hiatal hernia, reflux, deformed bulb 
35 Duodenal ulcer 

32 Hiatal hernia, Schatzki’s ring 

35 Hiatal hernia, Schatzki’s ring 

40° Duodenal ulcer 


* Average measurement on 3 spot film roentgenograms without correction for magnification. 


1. Two patients had duodenal ulcer, and 
a third patient presented with markedly 
deformed duodenal bulb (Table 1). How- 
ever, except in Case 1 in whom a superficial 
ulceration was seen at gastroscopy, no gas- 
tric ulcer has ever been demonstrated 
roentgenographically in our cases. 

Gastroscopic examination was performed 
in 3 patients including Case 1, in whom the 
lesion was photographed on 2 occasions 
(Fig. 2, 4 and B). To date, no gastric sur- 
gery has been performed on these patients 
because the nonobstructive nature of an- 
tral diaphragm and nonspecificity of symp- 
toms did not justify the operative risk. 
However, 2 patients had previous abdomi- 
nal operations: cholecystectomy and repair 
of a ventral hernia in Case 1, and cholecys- 
tectomy in Case u. No reference to any 
gastric abnormality was made in the opera- 
tive reports of these patients. — 


It should be emphasized that 5 of these 


patients had prolonged clinical history of 
postprandial epigastric pain variously at- 
tributed to sliding hiatal hernia, gastritis or 
peptic ulcers. Furthermore, Case 11 had 
alcoholic cardiomyopathy, recurrent pan- 
creatitis and duodenal ulcer, the latter re- 
sulting in marked deformity of the duode- 
nal bulb over a period of 12 years (Fig. 3, 
A and B). The complicated clinical history 
of our cases is similar to that of previously 
reported adult patients with antral dia- 
phragm. Therefore, only the following de- 


tailed case history has been selected and is 
presented as an example. 


REPORT OF A CASE 


Case 1. This 66 year old Black female was ad- 
mitted to the. University of Chicago Hospitals 
for the third time in February 1971. Her com- 
plaints were epigastric burning sensation, 
bloating, nausea and backpain. The symptoms 
had been present intermittently for about 10 
years, but increasing in the past 3 months, 
while she had been taking up to 3.0 grams of 
Aspirin per day for osteoarthritis of the spine. 
She was known to have mild diabetes, being 
treated with 20 Units of Insulin daily. 

Her past clinical history revealed that in 
1950 she had undergone repair of a small ven- 
tral hernia in another hospital. An upper gas- 
troduodenal series done at that time was re- 
ported as normal. In 1956 the patient was ad- 
mitted to the University of Chicago Hospitals 
with 1 year history of recurrent episodes of se- 
vere but noncolicky epigastric pain. The pain 
radiated to the subscapular regions, did not re- 
late to meals, and had not responded to ant- 
acids. An oral cholecystogram demonstrated 
multiple calcified gallstones. The barium exami- 
nation of the gastrointestinal tract was con- 
sidered normal. Subsequently, cholecystectomy 


was performed for chronic cholecystitis and 


gallstones. Following surgery, the patient’s 
symptoms diminished, requiring only occasional 
treatment with phenobarbital and belladonna. 

Prior to her third hospital admission in 1971 
a gastroduodenal series was obtained because of 
the above described symptoms. This examina- 
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tion demonstrated a Schatzki’s ring of the distal 
esophagus with a sliding hiatal hernia without 
reflux. The second part of the duodenal loop 
was redundant and appeared indented laterally 
by an extrinsic mass. To better evaluate the 
latter finding a “tubeless”. hypotonic duodenog- 
raphy was performed following intramuscular 
injection of 30 mg. of propantheline bromide. 
The study did not reveal any abnormality in 
the duodenum; however, a persistent ring-like 
deformity was noted in the prepyloric region 
(Fig. 1, 4-C). This antral ring or diaphragm 
was located 4.5 cm. proximal to the pylorus, 
had 2-3 mm. thickness and a central aperture 
of nearly 2 cm. diameter. The lesion was retro- 
spectively apparent on one spot roentgenogram 
of the examination done in January 1956. 

An: upper gastrointestinal endoscopy per- 
formed 2 weeks later demonstrated Schatzki’s 
ring, atrophic gastritis and a 3 mm. mucosal 
erosion in the prepyloric region. The presence 
of the antral ring was not appreciated during 
the procedure, although the obtained Gastro- 
camera pictures clearly showed the lesion cor- 
responding to its roentgenographic location and 
appearance (Fig. 24). At this time the patient’s 
symptoms were considered to be mainly a re- 
sult of excessive Aspirin ingestion. Therefore, 
she was placed on milk, bland diet, antacids 
and small doses of Darvon. A gastroduodenal 
series in April-1971 demonstrated no change in 
the previously described findings. The repeat 
gastroscopy confirmed presence of a nonob- 
structive antral diaphragm with slight erythe- 
matous margins of its central aperture (Fig. 
2B). No ulcer was recognized on this occasion, 
although the endoscopic diagnosis of atrophic 
gastritis was maintained. A subsequent gastric 
juice analysis revealed no free acid but the re- 
sponse to Histalog-Test -was positive. 

During the past 24 years the patient has been 
asymptomatic following instructions on dietary 
measures and proper mastication of solid food. 
However, a recent upper gastrointestinal series 
has re-demonstrated the antral diaphragm and 
the Schatzki’s ring. 


ANATOMY 


Antral mucosal diaphragm is a thin 
septum projecting perpendicular to the 
longitudinal axis of the antrum. It is 2-4 
mm. in thickness, and located 1.5 to 7 cm. 
proximal to the pylorus.?:792 Histologi- 
cally, the lesion consists of 2 layers of nor- 
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mal gastric mucosa with a common sub- 
mucosa and muscularis mucosae. In some 
cases there has been evidence for nonspe- 
cific inflammatory reaction without fibro- 
sis.”%.28 The serosal and muscular coats of 
gastric wall do not participate in the forma- 
tion of antral diaphragm. However, some 
degree of muscular hypertrophy may de- 
velop proximal to the partially obstructive 
lesions. Antral diaphragm does not pro- 
duce any change on the external surface of 
the stomach, although in one instance an 
ill-defined superficial groove was noted.” 

In the majority of reported cases the 
central aperture had a diameter of only a 
few millimeters.*:”4 This opening cannot 
be dilated without tearing.!® In our cases 
and a few others the orifice was I cm. or 
more (Table 1).128 However, complete 
diaphragm without an opening has been 
reported in infants who present with gas- 
tric outlet obstruction soon after birth.®?° 


ETIOLOGIC CONSIDERATIONS 


The etiology of antral diaphragtn has re- 
mained controversial. A congenital origin 
has been postulated based on occurrence of 
the lesion in infants or children,5:!62° 
and the usual absence of inflammatory 
changes.'°12:1818 The reason for clinical 
manifestation of such a lesion first in adult- 
hood has been attributed to progressive 
narrowing of the aperture due to recurrent 
marginal erosions, or mucosal edema due to 
gastritis.?-12:15.22 Additional factors for de- 
layed appearance of symptoms are said to 
be poor mastication and diminished gas- 
tric peristaltic force with advancing 
age.27)12,18,28,28 

Other authors suggest that antral dia- 
phragm, at least in adults, represents an 
acquired lesion secondary to healing of 
linear or circumferential ulcers.®:!92° This 
hypothesis is supported by: -` 


a. Concurrent demonstration of antral 
diaphragm and gastric ulcers or mu- 
cosal inflammation, both in children 
and adults.8:7-18,20, 22, 26,28 

b. Absence of the lesion on previous up- 
per gastrointestinal series of some of 
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Fic. 1. Case 1. Demonstration of an antral dia- 


phragm or ring during anticholinergic-aided 
hypotonic gastroduodenal examination. (4) 
Spot film roentgenogram obtained with the 
patient in prone right anterior oblique posi- 
tion shows asymmetric mucosal septum pro- 
truding into the gastric lumen (arrows). The 
distal antrum A together with duodenal bulb 
B produce the characteristic “double bulb” 
appearance. (B and C) Air-contrast views 
confirm the persistence of mucosal dia- 
phragm. Its thickness and the central aper- 
ture are seen in better detail. The pyloric 
orifice is also visible. 
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Fic. 2. Case 1. Gastroscopic appearance of the antral diaphragm in Case 1. (4) Initial examination in Febru- 
ary 1971 shows intraluminal projection of the mucosal diaphragm with a large central opening through 
which the pyloric orifice (arrow) is seen. (B) A comparable Gastrocamera picture from the study in April 
1971 shows an unchanged configuration of the lesion. 


our patients and others in whom a 
diaphragm was subsequently recog- 
nized,’ 

c. Reported development of an ob- 
structive mucosal diaphragm in the 
pyloric region following gastroduode- 
nostomy.?° 

d. Morphologic resemblance of antral 
diaphragms to the pyloric and post- 
bulbar diaphragms complicating pep- 
tic ulcers.3:19:20 


CLINICAL FEATURES 


The symptoms of these patients depend 
on the degree of gastric obstruction due to 
small diaphragmatic aperture. Most of the 
reported cases have had several years his- 
tory of recurrent epigastric pain, bloated 
sensation, nausea and vomiting occurring 
shortly after the ingestion of food.2:7:1018 
These manifestations of gastric outlet ob- 
struction, together with anorexia and 
weight loss may bring the patient to medical 
attention under suspicion of a pyloric carci- 
noma.'*:” More commonly, the clinical and 
roentgenologic findings lead to erroneous 
diagnosis of peptic ulceration with spasm 
or deformity of the antrum.?:67:1218.22 The 
subjective response of some patients to 
medication of antacids, antiemetics, and 
dietary measures may even delay the cor- 
rect diagnosis for many years.!8:22.23 

Our patients and a few previous cases 


did not have gastric retention.?:9!25 One 
can reasonably assume that a diaphrag- 
matic opening equal or larger in size than 
the pyloric orifice (e.g., 1.0 cm.) would not 
be obstructive to the passage of normally 
digested gastric content. The fact that 
these patients are nevertheless sympto- 
matic can be explained by 2 observations: 


a. Most patients are older edentulous 
individuals who do not efficiently 
masticate the solid food.2:76 In at 
least 2 instances quoted by Banks eż 
al.” the symptoms started following 
removal of teeth. 

b. The associated abnormalities such as 
hiatal hernia, gastritis or peptic ulcers 
either contribute or are responsible for 
the clinical manifestations. Even as an 
incidental finding, however, the true 
nature of antral diaphragm should be 
correctly recognized and differentiated 
from other abnormalities. !!:2!:24:30 


Gastric or duodenal ulcers have been re- 
ported in nearly one-fourth of the cases, 
either prior to or at the time of diagnosis of 
an antral diaphragm.’ 7:19.18.20 Three of our 
cases also had duodenal ulcer, and a third 
patient had a superficial gastric ulcer noted 
on gastroscopy. 

Although concurrent demonstration of 
Schatzki’s ring or hiatal hernia and antral 
diaphragm is not described in the litera- 
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ture, they were associated in 4 of the 6 
cases (Table 1). 

The distribution of our patients regard- 
ing their age and sex (Table 1) 1s compara- 
ble with previous reports.?:!%*? The 25 cases 
recently reviewed by Hait et a/.!° consisted 
of 14 females (56 per cent) and 11 males 
(44 per cent). The age at the time of the 
diagnosis ranged from 28 to 74 years, but 
the majority were beyond the fifth decade 
of life. 

It should be noted that complete antral 
diaphragm representing a form of gastric 
atresia is usually diagnosed within the first 
few days of life.51%16.29 In contrast, the 
nonstenotic lesion may remain clinically 
silent until adulthood. Thus, the age dis- 
tribution of all patients at the time of diag- 
nosis of antral diaphragm results in a bi- 
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phasic pattern similar to that observed 
with congenital annular pancreas. 


ROENTGENOLOGIC DIAGNOSIS 


A correct diagnosis of antral ring or dia- 
phragm is not difficult if the radiologist is 
familiar with the entity. In a review of 12 
cases by Banks eż al.? the lesion had been 
correctly diagnosed in g. In the remaining 3 
patients the diaphragm was retrospectively 
visible on preoperative roentgenograms. 
However, Hait et a/.!° note recently that a 
correct roentgenologic diagnosis was made 
in only 12 of 25 reported cases. 

Roentgenographically, the lesion pre- 
sents as a persistent, sharp, symmetric an- 
nular structure dividing the antrum (Fig. 1, 
A-C; and 3-7). Thus, the chamber pro- 


duced distal to the diaphragm may re- 
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Fic. 3. Case 11. (4 and B) Roentgenograms from 2 examinations done 6 months apart demonstrate the 
persistent ring-like appearance of a nonobstructive diaphragm. The deformed bulb is projected posterior 


to the antrum. 


tO 
$ 
tr 


Gary G. Ghahremant 


JUNE, 1974 





Fic. 4. Case 111. Demonstration of a nonstenotic mucosal diaphragm (arrows) in barium filled 
(4) and air-contrast views (B) of the antrum. 


semble and be mistaken for a duodenal 
bulb. Indeed several authors have referred 
to a characteristic “double bulb” in de- 
scribing the abnormality.” 7° 

Antral diaphragms with small aperture 
often result in marked delay in gastric 
evacuation of barium.>*!6 A “Jet-effect” 
may be seen due to forced passage of con- 
trast material through the orifice of the 
diaphragm. Association of the lesion with 
transpyloric antral mucosal prolapse 1s re- 
ported by Melamed eż al. The authors sug- 
gest that the normal cephalad movement of 
the mucosa during antral systole (Golden's 
phenomenon) is prevented by the dia- 
phragm. However, this impression has not 


been confirmed by others, and we have ob- 
served retrograde movement of the antral 
mucosa in the presence of antral diaphragm 
(Fig. 5, 4 and B). 

The diaphragm or ring is best demon- 
strated when the antrum is relaxed and the 
lesion is seen in profile. This is achieved by 
performing fluoroscopy and spot-flming 
with the patient in a recumbent right an- 
terior oblique position (with respect to the 
table top). The opposite projection, namely 
the left posterior oblique, is essential for 
air-contrast delineation of the lesion (Fig. 
1, B and C). Maximal distention of seg- 
ments immediately proximal and distal to 
the antral ring is absolutely necessary for 





Fic. 5. Case 1v. (4) The ring-like appearance of a diaphragm is seen in the relaxed antrum. (B) During 


antral systole there is a sharp demarcation at the level of diaphragm (arrows), with retrograde prolapse 


of antral mucosa. 
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adequate demonstration of this lesion as it 
is also true with Schatzk1’s ring.!+” There- 
fore, compression views are not helpful, and 
roentgenograms taken in upright position 
seldom show the abnormality. Cinefluorog- 
raphy or serial spot-filming, with patient in 
recumbent positions noted above, are often 
adequate for documentation of the lesion. 
However, a better delineation of the antral 
rings will often require air-contrast exami- 
nation of the stomach following adminis- 
tration of anticholinergic agents.’ In fact, 
this technique was solely responsible for 
correct recognition of the lesion in Cases 
1 and Il. 


GASTROSCOPIC FINDINGS 


Gastroscopic diagnosis of the antral 
diaphragm had been made in only 2 of 39 
cases reviewed by Felson eż al.” Since then, 
2 additional reports of successful gastro- 
scopic visualization have come to our atten- 
tion.4!2 In this series the roentgenologic 
demonstration of antral diaphragm was 
most significant for subsequent visualiza- 
tion of the lesion in 3 patients who under- 
went gastroscopy. Furthermore, the correct 
recognition of antral diaphragm will not 
only depend on experience of the endos- 
copist, but also on a careful examination 
of the fully relaxed and air-distended 
stomach. Therefore, premedication of pa- 
tients with anticholinergic-spasmolytic 


drugs is absolutely necessary. 
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Fic. 6. Case v. Antral diaphragm (arrows) presenting 
as a sharp annular structure similar to the 
Schatzki’s ring of distal esophagus. 


At gastroscopy the antral diaphragm is 
clearly seen to project into the lumen 
(Fig. 2, Æ and B). It is covered by normal 
appearing mucosa, but occasional marginal 
erosions or adjacent ulcerations may oc- 





Fic. 7. Case vı. (4) The antral diaphragm (arrow) as recognized retrospectively on this roentgenogram of 
April 1971. (B) Spot film roentgenogram of a study in June 1973 confirms the persistence of the lesion 
(arrow). The irregularity of the antral mucosa is due to gastritis in this patient who also has a duodenal 


bulb ulcer. 
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Fic. 8. Pseudo-diaphragm in a 59 year old man with gastritis. (4) This spot film roentgenogram shows multi- 
ple vertically oriented folds, one of which simulates a mucosal diaphragm (arrows). (B) Air-contrast view 
delineates the gastric folds (arrows) which do not encircle the antrum. This is an important distinction 


from antral diaphragms shown in Figures 1 and 4. 


ry r 


cur.):?.7 The aperture of the diaphragm is 
usually central and round. It may assume 
ovoid shape particularly during passage of 
peristaltic waves.!? The diaphragm does not 
participate or disappear with peristalsis be- 
cause it does not contain muscular layers 
of the gastric wall. The diameter of its 
opening does not exceed a rather fixed 
maximum even with fully air-distended an- 
trum. Furthermore, the orifice remains con- 
tinuously open in contrast to the intermit- 
tent closure of pylorus as seen during 
gastroscopy.!"” 


TREATMENT AND SURGICAL 
PATHOLOGIC ASPECTS 


Nearly all of the previcus cases of antral 


diaphragm underwent gastric surgery either 
to relieve obstruction or because the true 


nature of the antral diaphragm was not 
correctly assessed on preoperative roent- 
genograms. In the absence of any associ- 
ated abnormality, incision or excision of 
the diaphragm, or antrectomy are the 
methods of choice.™!%1822 As mentioned 
above, antral diaphragm does not result in 
any visible change on the serosal surface of 
the stomach. Therefore, recognition of the 
lesion requires gastrotomy and a careful 
digital palpation of the antrum’s inner 
wal].!9:1618,22 Tt has even been recommended 
that surgeons routinely perform a digital 
exploration of segments adjacent to any 
gastric or duodenal incision, and search for 
a possible mucosal diaphragm.?*:!° 

Several authors have pointed out the dif- 
ficulties in recognizing the lesion in the sur- 
gical pathologic specimen.?:® Particularly 


= 


VoL. 121, No. 2 


when the antrum is dissected longitudinally, 
the diaphragm tends to retract and virtu- 
ally disappear among the surrounding gas- 
tric rugae. This is also the probable reason 
why only one antral diaphragm has ever 
been reported as incidental autopsy find- 
ing.” Application of the air-insufHlation 
method used by MacMahon eż al for 
postmortem demonstration of Schatzki’s 
ring would probably facilitate recognition 
of antral diaphragms in the future. 

It is our opinion that antral diaphragms 
with an aperture of over 1.0 cm. do not 
require surgical treatment. These lesions 
are nonobstructive, since there is no physio- 
logic requirement for a larger orifice than 
that of pylorus. Our cases like a few others 
did not have gastric retentions, and it was 
noted that the diaphragmatic aperture 
would easily accommodate the tip of gas- 
troscope. Therefore, it seems logical that 
the presenting symptoms of these patients 
are related to hiatal hernia and peptic 
ulcers rather than the antral diaphragm. 
Consequently, the treatment should be di- 
rected toward the associated abnormalities. 
In addition, the significant relation of in- 
adequate mastication and production of 
symptoms in these often edentulous pa- 
tients should be kept in mind, and neces- 
sary instructions about the diet and dental 
care be provided. Finally, it is hoped that 
further knowledge about the antral dia- 
phragm would stimulate technical develop- 
ment of instruments for dilatation or in- 
cision of symptomatic diaphragms during 
gastroscopy.!? 


CORRELATIONS BETWEEN THE LOWER 
ESOPHAGEAL RING AND 
ANTRAL DIAPHRAGM 


Four of our 6 cases had a sliding hiatal 
hernia, and in 3 instances a typical 
Schatzki’s s ring of the esophagus was evi- 
dent. Previous authors have not referred to 
such association, although it may have been 
present in some patients who were in the 
older age group. Our limited experience 
does not permit any conclusions about the 
significance of this association. For didactic 
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purposes, however, one may summarize 
the similarities which exist between the 
Schatzki’s ring and the antral dia- 
phragm or ring. Both lesions are seen in 
older subjects who are usually asymptom- 
atic if the diameter of the orifice exceeds 
1 cm. Roentgenographically, the lesions 
present as a sharp, annular structure of 
2-4 mm. thickness. Their demonstration is 
best achieved by maximal distention of im- 
mediately ‘proximal and distal segments, 
particularly when the patient is in a re- 
cumbent oblique. position.” 3 

It is interesting to note that anatomic 
architecture of the resected antral dia- 
phragm? ?:1°.16.18 closely resembles that of 
the lower esophageal ring.“ However, we 
can only postulate that the antral dia- 
phragm also demarcates the transitional 
zone of 2 different mucosal linings. Accord- 
ing to O; ef al.” the fundic and antral types 
of gastric mucosa have a border zone which 
is, on average, 2-3 mm. wide and 5-10 cm. 
proximal to the pylorus. On this basis, it 
would appear that the width and location 
of the border zone and antral rings corre- 
spond in some instances. Oi et al" also 
point out the occurrence of linear ulcers in 
the border zone. Rhind?*?° believes that the 
healing of the linear and circumferential 


. ulcers is the causal factor for the formation 


of mucosal diaphragms. Unfortunately, de- 
tailed description about the nature of the 
mucosal lining of resected antral dia- 
phragms is not available. Thus, the hy- 
pothesis will need support of additional 
histopathologic data. Similarly, a possible 
relation of antral diaphragm and ectopic 
smooth muscle bundles of the antrum 
originally described by Lattes! deserves in- 
vestigation. 


DIFFERENTIAL DIAGNOSIS 


Roentgenologic differential diagnosis of 
antral diaphragm or ring includes a few 
distinguishable possibilities. Redundancy 
of the gastric mucosa and promirient rugal 
folds could produce a confusing appear- 
ance.’62 These and the vertical antral 
folds often seen with gastritis are usually 
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multiple, wider and irregular in outline 
(Fig. 7, 4 and B).?!8° They do not fully en- 
circle the antrum, and fail to produce the 
characteristic and persistent annular struc- 
ture of a diaphragm in an air-contrast 
distended antrum (Fig. 1, 4—-C; and 8, 
A and B). 

Perigastric adhesions and cystogastro- 
colic bands should be considered in the dif- 
ferential diagnosis of antral rings.7:!!:*4 The 
extrinsic compression produced by these 
adhesive bands is usually limited to the 
anterior antral wall. Melamed eż a/." note 
that the peristalsis may be hampered by 
compressive bands, while no interference 
occurs in the presence of an antral dia- 
phragm. 

Constricting peristaltic waves and local- 
ized spasm are recognized by virtue of their 
transient nature, and usually asymmetric 
indentation on the gastric curvatures. 
These functional changes are easily elim- 
inated by  anticholinergic-spasmolytic 
agents.® Therefore, we prefer the air-con- 
trast examination of the stomach by the 
“hypotonic” method. It will permit better 
visualization of antral diaphragm, and more 
accurate differentiation from other lesions 
which may simulate a diaphragm on the 
conventional gastroduodenal series. This 
method, together with careful gastroscopic 
evaluation, should provide the correct di- 
agnosis of an antral diaphragm, and there- 
by minimize the number of unnecessary 
gastrectomies performed for this simple 
lesion. 


SUMMARY 


Antral diaphragm or ring is a persistent 
symmetric mucosal septum of 2-4 mm. 
thickness which protrudes vertically into 
the lumen a few centimeters proximal to the 
pylorus. The majority of 41 previously re- 
ported adult patients underwent surgery to 
relieve gastric outlet obstruction resulting 
from the small orifice of the antral dia- 
phragm. 

Six cases of nonstenotic form are herein 
described and the pertinent literature is re- 
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viewed. In this series there were 4 female 
and 2 male patients. The average age at the 
time of diagnosis was 50 years. 

It is noted that obstructive symptoms 
are absent if the diameter of diaphragmatic 
aperture exceeds 1 cm. Nevertheless, pa- 
tients often present with prolonged history 
of intermittent postprandial epigastric pain 
and sensation of fullness. These are mainly 
due to associated peptic ulcers and/or 
hiatal hernia as documented in all cases of 
this series. The coexistence of the lower 
esophageal ring and antral diaphragm in 3 
patients 1s also described with emphasis on 
clinical and morphologic similarities be- 
tween these lesions. 

Roentgenographic demonstration of an- 
tral diaphragm requires examination of the 
patient in recumbent oblique position, and 
maximal air-contrast distention of the 
stomach. Premedication with anticholiner- 
gic drugs is useful for both gastroscopic and 
roentgenologic visualization of the lesion. 
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ACQUIRED PARAESOPHAGEAL AND DIS- 
PARAESOPHAGEAL HERNIAS* 


COMPLICATIONS OF HIATAL HERNIA REPAIR 


By TERRY HOYT, M.D., and MYO M. KYAW, M.D. 


SALT LAKE CITY, UTAH 


SEUDOTUMOR effect after hiatal 

hernia repair simulating neoplasm of 
the gastric fundus has been previously de- 
scribed.’ 4 

The purpose of this communication is to 
present 3 cases of acquired herniations of 
the stomach through the diaphragm which 
occurred after hiatal hernia repair, and 
which may simulate diaphragmatic tumors 
or traumatic rupture of the diaphragm. 
The mechanism of hernia formation and 
method of diagnosis are also discussed. 


REPORT OF CASES 


Case 1. P.C., a 52 year old Caucasian male, 
was admitted to the University of Utah Medi- 
cal Center Hospital with a 20 year history of 
heartburn and 6 weeks of postprandial precor- 
dial pain unrelieved by medical management. 
He had had an outside upper gastrointestinal 
series (UGI) which showed a sliding hiatus 
hernia, and this was confirmed on a repeat 
UGI (Fig. 1). Two days later he was taken to 
surgery and a Hill hiatus hernia repair was 
done. The hiatus admitted 4 fingers before 
closure, and was closed with 4 No. 1 Ethiflex 
sutures to the point where 13 finger tips could 
be passed. The patient recovered uneventfully 
except for a urinary tract infection, and has 
since been asymptomatic. Approximately 6 
weeks later a repeat UGI showed a small per- 
sistent hiatal hernia without reflux, and the 
defect from the Hill repair was noted. Six 
months after this, a follow-up UGI showed a 
larger paraesophageal hiatal hernia, and an ac- 
quired diverticulum near the cardia (Fig. 2). 
The patient remained asymptomatic. 


Case 11. F.O., a 55 year old Caucasian female, 
presented at the emergency room of the Uni- 
versity of Utah Medical Center Hospital in 
atrial fibrillation. Her admission chest roent- 





Fic. 1. Case 1. Large sliding hiatal hernia 
prior to repair. 


genogram showed a mass in association with 
the left hemidiaphragm (Fig. 3). Sputum cytol- 
ogies were positive. The history of a previous 
hiatal hernia repair was obtained and barium 
examination proved the mass to be a herniation 
of the stomach. Bronchoscopy was done with 
negative results. The patient converted to 
normal sinus rhythm on Quinidine. She then 
refused further diagnostic work-up and left the 
hospital on procaine amide maintenance ther- 
apy. Examination of the outside hospital rec- 
ord describing her hiatal hernia repair revealed 
that an abdominal approach had been used. The 
fundus of the stomach was sutured to the under- 
surface of the diaphragm for immobilization. 


Case ut. C.C., a 33 year old Caucasian male, 
was admitted to the Latter Day Saints Hospital 
for evaluation of recurrence of vague lower 
chest pain following a hiatal hernia repair 7 
months previously. The previous repair had 
been done with a transthoracic approach, and 
a fundoplication procedure was carried out. 
Roentgenologic examination revealed a hernia 
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through the left hemidiaphragm (Fig. 4). The 
patient was subsequently re-operated and has 
done well since. 


DISCUSSION 


Since the early part of the century when 
William J. Mayo first began surgical cor- 
rection for hiatal hernia,? there have been 
many procedures advocated. The early 
procedures in which the diaphragmatic 
opening was simply reduced in size (hernio- 
plasty) proved unsatisfactory because of 
high recurrence rates. More recently, there 
has been concentration on maintaining the 
stomach in a subdiaphragmatic position by 
gastropexy. Some surgeons have also advo- 
cated extensive modifications in the fundus 
of the stomach to maintain a long intra- 
abdominal section of esophagus and create 
a new valve-like function at the esophago- 
gastric Junction (fundoplication). 

Regardless of what further surgery is 
done, however, the diaphragmatic opening 
is usually still narrowed in one fashion or 
another.’ In the Allison,! Hill, and Krupp 
and Rosetti’ fundoplication operations, 





nto, 
Fic. 2. Case 1. Paraesophageal hiatal 
hernia after Hill repair. 
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Fic. 3. Case 11. Posteroanterior chest roentgenogram 
showing mass effect on left hemidiaphragm. 


this is accomplished in a similar manner. A 
No. 18 Levin tube is passed into the 
stomach to ensure maintenance of the 
lumen. After surgical exposure of the area, 
3 to 4 sutures are utilized to oppose the two 
sides of the esophageal hiatus through the 
right hemidiaphragm. Sufficient opening is 





Fic. 4. Case 111. Disparaesophageal hernia through 
opening in left hemidiaphragm created for ad- 
mission of surgeon’s fingers. 
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left in the hiatus to pass the tip of an index 
finger alongside the esophagus in order to 
ensure against stricture. 

The Skinner and Belsey’ Mark IV opera- 
tion provides a similar closure of the hiatus, 
except that a somewhat tighter constriction 
is suggested. They advocate narrowing to 
the point that digital exploration of the 
remaining hiatal opening suggests the re- 
sistance encountered in the anal sphincter. 

Allison! suggests fewer sutures (1, or at 
the most 2) in an attempt to maintain 
what he describes as the normal sphincter- 
like function of the right crus. 

Nissen,’ in describing his simple gas- 
tropexy to the anterior abdominal wall, 
does not advocate closure of the hiatus, ap- 
parently in order to avoid the more ex- 
tensive surgery associated with mobiliza- 
tion of the left lobe of the liver. 

All of the above mertioned procedures 
then further provide for some form of gas- 
tropexy in which the area of the esophago- 
gastric junction is fastened below the 
diaphragm. 

The transthoracic approaches which are 
currently used are similar in their methods 
of closure of the hiatus and gastropexy. If 
fundoplication is used, it is also similar, but 
may extend above the diaphragm or in 
some methods involve it. An incision is also 
made through the left hemidiaphragm to 
admit the surgeon’s fingers to the abdomen 
and allow him more maneuverability in 
placing the gastropexy and fundoplication. 

The end result of all the procedures is a 
situation in which the distal end of the 
esophagus and the cardia are securely 
anchored below the diaphragm, and the 
free part of the fundus is against the old 
hiatus which has usually been suture- 
closed. 

If there is re-expansion of the hiatus 
around the esophagus, a postoperative 
paraesophageal hiatus hernia will have 
been created. This is the situation which 
arose in our first case. 

Involvement of the hemidiaphragm with 
sutures as either a part of the gastropexy or 
fundoplication results in local traction on 
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the hemidiaphragm. Combined with the 
generalized pressure on the underside of the 
hemidiaphragm from the fundus of the 
stomach, irregularities can be produced 
which may closely resemble a mass arising 
from the diaphragm. This was the effect 
produced in our second case. 

When the transthoracic approach is 
used, the opening created for the surgeon’s 
fingers 1s suture-closed in much the same 
way as the natural hiatus is narrowed. If 
the sutures in this area fail or are too 
widely spaced, the pressure of the fundus of 
the stomach will gause herniation well away 
from the esophageal hiatus. We have called 
this a disparaesophageal hernia, based on 
the Latin root for “separate.” Our third 
case presented in just this manner, and at 
his second surgery was found to have 
broken the Tevdek sutures which were used 
to close the incision in his diaphragm. 

Any of the 3 defects described could 
closely mimic a primary diaphragmatic tu- 
mor on plain film roentgenograms, if the 
amount of herniation were small. In trauma 
cases the defects produced could resemble 
closely the plain film roentgenographic 
findings seen in rupture of the diaphragm. 
The disparaesophageal hernia can also pro- 
duce the same symptoms as simple hiatal 
hernia, as was seen in our third case. 

When the clinical history or previous in- 





Fic. 5. Barium swallow in supine Trendelenburg 
position showing fundus of stomach filling hernia 
(arrows). 
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Fic. 6. Upright roentgenogram after barium swallow 
showing air contrast of disparaesophageal hernia 
(arrows). 


cisions indicate a prior hiatal hernia repair 
and diaphragmatic masses are seen on plain 
film roentgenograms, the possibility of ac- 
quired postsurgical hernia can be simply 
investigated. The patient is given barium 
by mouth and placed in the supine Trendel- 
enburg position. The pressure of the barium 
in the fundus of the stomach then fills the 
hernia sac (Fig. 5). As a further demonstra- 
tion, the patient is returned to the horizon- 
tal prone or upright position, and the air 
contrast shows barium coating the lining of 
the stomach within the hernia sac (Fig. 6). 


SUMMARY 


Modern methods of hiatal hernia repair 
require fixation of the gastroesophageal 
junction below the diaphragm, as well as 
repair of the hernia defect. 

Postsurgical herniations through the 
diaphragm may occur. With the gastro- 
esophageal junction fixed in place, the new 
herniations will be either beside the 
esophagus (paraesophageal) or separated 
from it by intervening diaphragm (dispara- 
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esophageal). Irregularities of the diaphragm 
may be created by sutural attachments. 

Any of these may simulate diaphrag- 
matic tumor or traumatic rupture of the 
diaphragm. Either type of hernia may be 
symptomatic. 

The mechanism of hernia formation in 3 
such cases is described, and methods of 
diagnosis are discussed. 


Myo M. Kyaw, M.D. 

Department of Radiology 
University of Utah Medical Center 
50 North Medical Drive 

Salt Lake City, Utah 84112 
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SPONTANEOUS REDUCTION OF HERNIA 
“EN MASSE”* 


By LOUIS S. PARVEY, M.D., ELLIOT HIMMELFARB, M.D., and JACK RABINOWITZ, M.D.t 
MEMPHIS, TENNESSEE 


HE reduction of a femoral or inguinal 

hernia “en masse” can be basically de- 
fined as the reduction of a hernia sac to- 
gether with its intestinal contents so that 
the retained bowel still remains incarcer- 
ated. This is a rare form of acute intestinal 
obstruction that occasionally confronts the 
surgeon, but with which most radiologists 
are unfamiliar. We have: recently en- 
countered a patient with this entity who 
demonstrated many unusual features. 

It is the purpose of this report to ac- 
quaint the radiologist with this disease and 
to add this additional unusual case to the 
literature. 


REPORT OF A CASE 


S.T., a 47 year old Caucasian man, entered 
the hospital complaining of abdominal pain and 
distention. Three years ago, he had a left 
inguinal hernia that disappeared spontaneously 
without surgery or manipulation of the hernia. 
A physical examination revealed a scaphoid 
abdomen with high pitched bowel sounds. No 
abdominal masses could be palpated, his rectal 
examination was nonrevealing, and there was 
no evidence of an inguinal or femoral hernia. 

Conservative therapy was attempted for 3 
days and his initial symptoms subsided some- 
-what. However, abdominal roentgenograms re- 
vealed distended air and fluid filled loops of 
small intestine indicating a mechanical obstruc- 
tion (Fig. 1, 4 and B). A barium enema exami- 
nation was normal. A subsequent upper gastro- 
intestinal and small intestinal series demon- 
strated dilated small intestine. that was ob- 
structed within the pelvis. Barium, however 
could be seen entering a small knuckle of ileum 
(Fig. 2, 4 and B). 

At surgery a collar of peritoneum was found 
to encircle an ischemic knuckle of ileum. The 
diagnosis of an intra-abdominal hernia with re- 
duction ‘‘en masse” was established. Postopera- 


tively, the patient did well and had a complete 
recovery. 


DISCUSSION 


The absolute definition of hernia reduc- 
tion “en masse” is somewhat confusing. 
Most authors agree that it basically implies 
reduction of the hernia sac with its intesti- 
nal contents into & displaced position. 
Some include strangulation and intra- 
abdominal displacement in the definition,! 
while others imply only incarceration and 
removal from the inguinal canal.‘ In any 
event the lesion.is quite rare and has been 
quoted by Pearse? to occur in approxi- 
mately 1 of 13,000 hernias. 

_ Four types of “en masse” reductions 
have been described (Fig. 3): 

1. Retropubic—A reduction. by ‘hernia 
sac rupture posteriorly with displacement 
of the viscus behind the pubis. 

2. Intra-abdominal—Inversion of the 
hernia sac with a peritoneal collar torn 
away with the strangulated bowel and dis- 
placed into the abdominal cavity. 

3. Preperitoneal—Reduction of the her- 
nia sac with displacement into the pre- 
peritoneal area. ) 

4. Preperitoneal locule—Reduction of 
the hernia sac into a preperitoneal locule 
from the inguinal pre-preperitoneal pouch. 

The latter 2 categories are actually in- 
terparietal hernias which occur by transfer 
of the hernia from its original position in its 
scrotal or crural sac to a preformed pre- 
peritoneal locule.! It is questionable 
whether these represent a reduction ‘‘en 
masse” in the absolute definition of the 
entity. In any case, interparietal hernias 
account for over go per cent of all “en. 
masse” reductions reported in the litera- 
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ture, so that exclusion of the latter 2 cate- 
gories would further decrease the incidence 
of this already rare occurrence.! 
Clinically and roentgenologically, reduc- 
tion “en masse” is suggested by the pres- 





Fic. 1. (4) Note the small bowel dilatation and the 
single oval collection of air in the left pelvis pro- 
jected above the perivesical fat line. (B) Blow-up 


of the pelvis demonstrating the knuckle of air 
filled bowel. 
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Fic. 2. (4) A 3 hour roentgenogram from the small 
bowel series reveals the site of mechanical ob- 
struction in the left pelvis with barium entering 
the small air filled knuckle seen on the plain roent- 
genogram. (B) Blow-up of air and barium con- 
taining knuckle of bowel in the pelvis. 


ence of persistent signs of an intestinal 
strangulated obstruction after apparent re- 
duction by taxis or manipulation of a 
hernia. This is frequently accompanied by 
pain or a tearing sensation at the time of 
reduction. Most unusual are the spontane- 
ous reductions that have been recorded.’ 


|.Reduction by posterior 
hernia sac rupture with 
displacement of strangu- 
lated viscus behind pu- 
bis 





PERITONEUM 


COLLAR 


2. Inversion of the hernia 
sac with a collar torn 
away with strangulated 
bowel in the abdominal 
cavity 
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3. The reduction of the 
hernia sac into the pre- 


\ peritoneal area 
ERITONEUM 


4. Reduction of the hernia 
into a preperitoneal lo- 
cule from the inguinal 
preperitoneal pouch 


\ 
PERITONEUM 





° AFTER PEARSE 


Fic. 3. Adapted from Pearse. Demonstrated are the forms that “en masse” reduction might take. 


Depending upon the displacement of the 
hernia, a tender mass may be palpated 
either high in the inguinal canal, above the 
inguinal ring, or low in the abdomen on the 
side of the reduction. 

Roentgenographically, the signs of a 
small bowel intestinal obstruction are pres- 
ent, with multiple distended loops of small 
bowel noted proximal to the level of ob- 
struction. Depending upon the condition of 
the incarcerated loop, varying features of 
strangulated obstruction may be superim- 
posed. Small bowel studies may be quite 
revealing, if barium reaches and enters the 
closed loop and demonstrates the ob- 
structed knuckle of bowel confirming the 
presence of an internal hernia. With a 
previous history of attempted reduction or 
spontaneous disappearance of a hernia and 
the roentgenographic signs described, the 
correct diagnosis of reduction of ‘“‘en 
masse” could be suggested. 

Early surgical intervention is necessary. 
An abdominal approach is usually pre- 
ferred, since the exact position of the ob- 
structing lesion cannot always be deter- 
mined clinically or roentgenographically.’ 


The prognosis after reduction “en masse” 
is not always good due to the delay in time 
from the onset of symptoms to the surgical 
intervention. This is even more evident in 
cases of spontaneous reduction. 

Our patient was somewhat atypical in 
that his reduction was spontaneous, his 
symptoms were delayed for 3 years, and 
that despite a long delay from the onset of 
his symptoms to surgical intervention, he 
did quite well following the operative 
procedure. 

SUMMARY 


A rare and unusual case of reduction “‘en 
masse” is reported and the clinical and 
roentgenologic features discussed. 

Although there are not specific roent- 
genographic signs of hernia reduction “en 
masse,” it should be considered as a cause 
of intestinal obstruction in patients with 
persistent bowel obstruction following re- 
duction of inguinal or femoral hernia. 


Jack G. Rabinowitz, M.D. 
Department of Diagnostic Radiology 
University of Tennessee 

865 Jefferson Avenue 

Memphis, Tennessee 38103 
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DIAGNOSTIC VALUE OF HYPOTONIC 
DUODENOGRAPHY* 


By CHARLES L. RENNELL, M.D. 


SAN JOSE AND SAN FRANCISCO, CALIFORNIA 


YPOTONIC duodenography is the 
most rewarding procedure now gen- 
erally available for the detection of abnor- 
mal masses adjacent to the duodenal loop. 
It is simple to perform and offers no risk to 
the patient. Nevertheless, this procedure 1s 
underutilized and, because it is under- 
utilized, lesions of the pancreas often 
remain as diagnostic enigmas. Regrettably, 
the physician in private practice uses hypo- 
tonic duodenography least of anyone. 
Despite the fact that this method has 
been little used in our hospital, in the past 
ç years it has aided us in discovering carci- 
noma of the head of the pancreas in 12 pa- 
tients. Before hypotonic duodenography 
was employed in our institution, carcinoma 
of the pancreas was rarely detected on 
roentgenograms. 


METHOD 


We employ a tube positioned in the 
duodenal cap or distal portion of the stom- 
ach.‘ Tube position is not critical; in fact, 
the procedure can be done with the tube in 
the fundus. Prolonged attempts to enter 
the cap are unwarranted. We have found 
the tubeless method to be less satisfactory 
primarily because of lack of control.*' 

Sixty milligrams of propantheline bro- 
mide* are administered intramuscularly. 
We have found lesser amounts to be unreli- 
able in producing the desired relaxation of 
the duodenal loop.* Films are exposed with 
barium in the loop and with air contrast. It 
is essential that the films be of excellent 
quality. 

Obstructive jaundice is a prime indica- 
tion, but any combination of symptoms and 


* Pro-Banthine® vials, manufactured by Searle and Co., San 
Juan, Puerto Rico 00936. 


signs pointing to the upper abdomen that 
cannot be explained by other, routine pro- 
cedures may be considered an indication 
for the hypotonic duodenography. It is also 
helpful in clarifying indefinite findings from 
routine examination of the gastrointestinal 
tract. 

Although Pro-Banthine produces tran- 
sient dry mouth and vague eye symptoms, 
no serious complications result from the 
procedure. Gastric dilatation may be 
avoided by withholding food and liquid for 
3 hours after the procedure.’ Occasionally 
urinary retention in men with prostatism 
may require catheterization. Pro-Banthine 
is, of course, contraindicated for persons 
with glaucoma or specific allergy to the 
drug. 


REPORT OF CASES 


The following cases exemplify lesions 
seen by us in the past § years. 


Case 1. The patient was a 51 year old woman 
with a 1 week history of jaundice, which was 
increasing in severity. She also had vague epi- 
gastric pain and low grade fever. She had had a 
cholecystectomy for stones and gave evidence 
of mature onset diabetes. Results of an exami- 
nation of the gastrointestinal tract were in- 
terpreted as normal. The hypotonic duodeno- 
gram, however, showed nodular pressure on the 
inner side of the loop, typical of carcinoma of 
the head of the pancreas (Fig. 1). 


Case 11. The patient was a 57 year old man 
with jaundice of 10 days’ duration, poor appe- 
tite, and fatigue. There was no complaint of 
pain. He had had a previous partial gastrec- 
tomy for ulcer. The hypotonic duodenogram 
showed an intraluminal diverticulum arising at 
the site of previous anastomosis. In addition, 
there was an irregular filling defect thought to 
represent the ampulla. At operation, the defect 


* From the Departments of Radiology, San Jose Hospital, San Jose, California and the University of California School of Medicine, 


San Francisco. 
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was found to be a 1.8 cm. carcinoma of the head 
of the pancreas adjacent to the ampulla, which 
obstructed the common duct. In retrospect, the 
carcinoma was found to be clearly evident and 
probably should have been suspected originally 
because of the irregularity of the defect (Fig. 2). 


Case 11. A 33 year old Japanese man had a 
history of vague epigastric pain and indigestion. 
A roentgenographic examination of the gastro- 
intestinal tract showed normal findings. The 
hypotonic duodenogram disclosed nodular pres- 
sure on the inner side of the loop and inferior 
aspect of the cap, as well as a deep incisura on 
the opposite wall of the duodenum (Fig. 3, 4 
and B). The incisura was consistent with the 
type of deformity seen in postbulbar ulcer,! 
but the nodular pressure defect was thought to 
represent a carcinoma of the head of the pan- 
creas. Both findings were confirmed at opera- 
tion, when the patient was found to have a 
carcinoma in the head of the pancreas eroding 
into the duodenum and ulceration. 


Case Iv. A 70 year old woman had jaundice 
of 1 week’s duration, vague indigestion, and 





Fic. 1. Case 1. Nodular pressure (arrows) on the inner 
side of the duodenal loop is typical of carcinoma of 
the head of the pancreas. 
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FıG. 2. Case 11. Irregular filling defect (arrow) repre- 
sents a carcinoma of the pancreas, 1.8 cm. in size. 
Note also the large intraluminal diverticulum. 


fatigue. The findings from gastrointestinal 
examination were interpreted as normal. Hy- 
potonic duodenography revealed nodular pres- 
sure on the inner side of the duodenal loop (Fig. 
4). At operation the head of the pancreas was 
biopsied directly; no tumor could be found in 
the specimen. In light of the findings from the 
duodenogram, the duodenum was opened and 
the pancreas biopsied through the wall in the 
region shown to be abnormal. At this time, the 
specimen demonstrated carcinoma of the head 
of the pancreas. The duodenogram had been of 
added assistance in directing the surgeon to the 
lesion. 


Case v. The patient was a 71 year old man 
with jaundice of 3 weeks’ duration, increasing 
in severity, and who had had 3 or 4 episodes 
of vague epigastric distress. He had lost 20 
pounds over the course of 3 months. A gastro- 
intestinal series showed normal findings. The 
duodenogram showed nodular pressure on the 
inner side of the duodenal loop—consistent 
with a tumor mass of the head of the pancreas 
(Fig. 5). At operation, a carcinoma of the com- 
mon bile duct was found, which had invaded 
the pancreas and adjacent lymph nodes. 
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Fic. 3. 


Case 111. (4 and B) Nodular pressure (lower arrows) on the inner side of the duodenal loop is due to 


carcinoma of the head of the pancreas. The incisura (upper arrow) on the opposite wall is consistent with 


the type of deformity seen in postbulbar ulcer. 


Case vi. A 41 year old man had a history of 
vague indigestion of several months’ duration. 
He had had 2 gastrointestinal examinations. 
The first gave normal findings. The second 
revealed a lesion in the distal third of the 
duodenum, the nature of which was uncertain. 
The hypotonic duodenogram showed the lesion 
to encircle the bowel; it appeared typical of a 
carcinoma. In the central portion of the lesion 
was an ulcer. In addition, nodules were seen 
pressing along the inner side of the loop just 
proximal to the encircling lesion (Fig. 6). At 
operation, these nodules were found to be 
lymph nodes involved by metastatic carcinoma 
from the primary lesion at the distal third of the 
duodenum. 


Case vil. A 55 year old woman had had 
jaundice for 3 weeks. A gastrointestinal exami- 


nation showed questionable flattening along 
the inner side of the duodenal loop. The hypo- 
tonic duodenogram revealed a large mass im- 
pressing upon the outer aspect of the duodenal 
loop (Fig. 7). At operation this mass was found 
to be carcinoma of the gallbladder with exten- 
sion into the liver. 


Case vill. A 64 year old Japanese woman had 
weight loss, chills, and fever, in addition to 
anemia of g months’ duration. There was no 


jaundice or pain. An intravenous cholangiogram 


showed normal findings, but the gastrointestinal 
examination gave evidence of pressure on the 
inner side of the duodenal loop. A hypotonic 
duodenogram was obtained for further evalu- 
ation; it showed marked pressure on the inner 
side of the loop (Fig. 8). A small calcified scar 
was present in the upper lobe of the right lung. 
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At operation, a rubbery mass was found in the 
head of the pancreas, pressing upon the loop. 
Biopsy of this mass disclosed a granulomatous 
process with many acid-fast organisms (found 
positive for tuberculosis). Similarly involved 
lymph nodes were found throughout the upper 
abdomen. The patient responded well to treat- 
ment with ethanbutol hydrochloride and 
isoniazide. 


Case 1x. A 6g year old man had epigastric 
pain of 5 days’ duration, anorexia, and obstruc- 
tive jaundice. The gastrointestinal examina- 
tions gave findings considered normal. The 
hypotonic duodenogram showed irregular pres- 
sure along the inner side of the duodenal loop 
(Fig. g). At operation, the patient was found to 
have a stone in the distal end of the common 
duct, with obstruction. Chronic pancreatitis 
was also evident, which was responsible for the 
pressure on the loop. 





Fic. 4. Case 1v. Nodular pressure (arrows) on the 
inner side of the duodenal loop is due to carcinoma 
of the head of the pancreas. 
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a 
Fic. 5. Case v. Nodular pressure (arrows) on the 
inner side of the loop resulted from carcinoma of 
the common bile duct with invasion of the duo- 
denum. 


Case x. A 67 year old man had vague upper 
abdominal pain for many years as well as 
acute episodes of nausea and vomiting (espe- 
cially immediately after eating). Nothing ab- 
normal could be ascertained from the gastro- 
intestinal examination. The hypotonic duo- 
denogram showed a deep incisura in the lateral 
aspect of the mid portion of the descending 
duodenum. It also showed slight flattening of 
the mucosal folds along the inner aspect of the 
loop between the incisura and the duodenal 
cap (Fig. 10). Fluoroscopically, this area ap- 
peared irritated and showed relaxation only 
fleetingly, despite an injection of 60 mg. of 
Pro-Banthine. The possibility of an annular 
pancreas or fibrous band with pancreatitis was 
considered. At operation a broad fibrous band 
was found to be responsible for the incisura. 
Pancreatitis was not evident at the time of the 
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Fic. 6. Case vi. Encircling carcinoma of the distal 
third of the duodenum with ulceration (lower 
right arrow) can be seen. In addition there is 
nodular pressure on the inner side of the duodenum 
just proximally, a result of involvement of lymph 
nodes (left arrows) by the metastatic tumor. 
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Fic. 8. Case vir. Irregular pressure (arrows) on the 
inner side of the duodenum is due to tuberculosis 
of the lymphatic system of the pancreas. 


operation; the surgical procedure, however, 
was performed 3 weeks after the duodenography. 


Case xI. A 52 year old Samoan woman had 
upper abdominal pain of several months’ dura- 
tion, weight loss over the course of a year, and 
poor appetite. Total bilirubin was slightly ele- 
vated and blood glucose was consistently ele- 
vated up to 160 mg. per 100 ml. Gastrointesti- 
nal examination revealed nothing abnormal. 
The hypotonic duodenogram showed an oval 
pressure defect on the superior aspect of the 
small bowel at the ligament of Treitz, con- 
sistent with a metastatic lesion to the bowel 
wall or direct pressure from a tumor in the body 





KE 


Fıc. 7. Case vir. Large pressure defect (arrows) on 
the outer side of the duodenum is due to carcinoma 
of the gallbladder. 





Fic. 9. Case 1x. Irregular pressure defect (arrows) on 
the inner side of the duodenum results from pan- 
creatitis. This defect is shallower and somewhat 
less nodular than the pressure usually seen in car- 
cinoma of the head of the pancreas. 


of the pancreas (Fig. 11). Surgery was recom- 
mended but refused by the patient, who did not 
return for follow-up examination. 


Case xu. A 76 year old man had vague upper 
abdominal pain and distention, constipation, 
and a palpable mass in the left epigastrium. 
Findings of the gastrointestinal examination 
were considered normal. The hypotonic duo- 
denogram showed irregular pressure along the 
inferior aspect of the stomach and a local pres- 
sure defect on the superior aspect of the small 
bowel, just beyond the ligament of Treitz 
(Fig. 12). This patient was not recommended 
for surgical treatment, but he subsequently 
developed abdominal carcinomatosis and died. 
The exact diagnosis was not made, but carcinoma 
of the body of the pancreas is the most likely 
possibility. 


DISCUSSION 


The methods employed in hypotonic 
duodenography may vary; excellent detail 
films of the relaxed duodenal loop, how- 
ever, must result. Any deviation from the 
normal pattern of duodenal mucosa and 
contour is significant. It may not be pos- 
sible to ascertain the precise reason for a 
deformity, but it is usually possible to 
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Fic. 10. Case x. Deep incisura (left arrowhead) of 
the outer side of the descending portion of the 
duodenum due to a fibrous band. In addition there 
is slight flattening of folds (right arrows) along the 
inner side of the proximal duodenum thought to be 
due to pancreatitis. 


detect a lesion in proximity to the loop. 

With pancreatitis (Case x1), pressure on 
the loop tends to be shallower and less nod- 
ular than in cancer of the pancreas. Other 
findings which may be encountered in this 
condition are irritability, enlarged sweep of 
the loop, spiculation along the inner loop, 
thickened mucosal folds, and enlarged 
ampulla. 

The pancreas is uniquely resistant to 
tuberculosis infection. Upper abdominal 
tuberculosis, in general, is basically a dis- 
ease of the lymphatic system with organ 
involvement secondary. Only a few cases of 





Fic. 11. Case xı. Pressure (arrow) on the small 
bowel at the ligament of Treitz is consistent with 
metastatic tumor or direct pressure from a mass in 
the pancreas. 


tuberculosis of the pancreas have been re- 
corded." Tubercles may occur in the pan- 
creas when there is miliary tuberculosis, 
but large lesions are uncommon.’ There are 
3 pathologic forms of pancreatic tubercu- 
losis: involvement of lymph nodes (tu- 
bercles), within the pancreas; tuberculous 
abscess; and pericanalicular sclerosis. In 
Case vill, involvement appears to have been 
of the first type. The diagnosis may be 
highly difficult, but when upper abdominal 
symptoms occur in a patient with pulmo- 
nary tuberculosis, the possibility of spread 
below the diaphragm should be considered. 
The presence of calcified lymph nodes in 
the abdomen is a roentgenographic clue to 
this possibility. Hypotonic duodenography 
in this case was especially helpful in dem- 
onstrating pressure on the duodenum from 
adjacent lymph node masses. 

Carcinoma of the pancreas is an elusive 
disease. We have had, in the past 5 years, a 
total of 12 patients with carcinoma of the 
head of the pancreas showing nodular pres- 
sure on the inner side of the duodenal loop 
on the hypotonic duodenogram. Nine of 
the 12 had previous gastrointestinal exami- 
nations in which results were considered 
normal. In the other 3 patients, the results 
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kic. 12. Case x11. Nodular pressure (upward arrows) 
along the greater curvature of the stomach in addi- 
tion to local pressure (lateral arrow) on the supe- 
rior aspect of the small bowel just beyond the liga- 
ment of Treitz are thought to be caused by car- 
cinoma of the body of the pancreas. 


were considered “suspicious.” The intro- 
duction of hypotonic duodenography in our 
institution represents a distinct advance 
towards detection of the carcinoma. Ultra- 
sound also promises much in this area, but 
it is not generally available at present. 
Ultrasound and hypotonic duodenography 
are complementary procedures and may 
become the 2 principal methods used for 
diagnosing carcinoma of the pancreas. 

The cases presented demonstrate that 
lesions other than masses may be detected 
by hypotonic duodenography. A normal 
duodenogram will often contribute signifi- 
cantly in clarifying equivocal findings from 
a previous gastrointestinal examination. 


SUMMARY 


Hypotonic duodenography is a simple, 
rewarding procedure which all radiologists 
involved in gastrointestinal evaluation 
should be using. 

Its primary application is in the detec- 
tion of carcinoma of the pancreas, but it is 
also helpful in discovering other disease 
entities affecting the duodenal loop. 
Department of Radiology, Rm. 380-M, 


University of California, San Francisco 
San Francisco, California 94143 
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HYPOTONIC ROENTGENOGRAPHY 
WITH GLUCAGON* 


By ROSCOE E. MILLER, M.D.,t STANLEY M. CHERNISH, M.D.,t JOVITAS SKUCAS, M.D.,§ 
BERNARD D. ROSENAK, M.D.,|| and BRUCE E. RODDA, Pa.DQ 


INDIANAPOLIS, INDIANA 


Hooo duodenography was first 
introduced by Porcher in 1944.” The 
temporary duodenal atony and distention 
induced by drugs allowed for a more defini- 
tive, examination of the duodenum. This 
method is often the procedure of choice for 
detecting lesions of the duodenum and 
pancreag,!:210.11,23,38 

Recently Obata,” Nishizawa et a/.,™ and 
Shirakabe et al?’ reported on the use of 
double contrast techniques, using gas pro- 
ducing pills to find very small cancers of 
the stomach. The normal stomach shows 
compliant and elastic rugal folds. By dis- 
tending the stomach during a double- 
contrast examination, a profile view of the 
interior of the stomach is permitted and 
areas of relative fixation and mucosal in- 
filtration are exaggerated. Using these 
techniques Nishizawa ef a/.® visualized 8 of 
13 cancers, §-10 mm. in diameter. Shirakabe 
et al.?? in a larger series collected from 
several institutions, reported 62 per cent of 
196 early cancers less than I cm. in size 
detected on roentgenographic examination. 

Porcher” originally used morphine to re- 
lax the duodenum. Since then anticholin- 
ergics have been given parenterally for this 
purpose. The procedure appears to be rela- 
tively safe and most reports of side effects 
are due to the common adverse effects of 
anticholinergic drugs. These include tran- 
sient tachycardia, blurring of vision, uri- 
nary hesitancy and retention, dryness of 


the mouth, headache, general malaise?13.#.18 
and, very rarely, massive gastric dilata- 
tion.!5 Since a single dose of the anticholin- 
ergic given parenterally, sufficient to induce 
hypotonia of the gut, is usually much 
larger than that ordinarily given orally, all 
subjects report side effects. 

We theorized that if an effective hypo- 
tonic gasttic and duodenal study could be 
consistently obtained with a drug that did 
not have these side effects, this would be an 
improvement of the diagnostic method. In 
clinical practice it is often the elderly pa- 
tient who cannot tolerate an anticholinergic 
that is in need of a hypotonic gastrointes- 
tinal study. 

While studying the effect of glucagon on 
the gallbladder, we observed that the 
duodenum was also relaxed. This latter 
effect had been reported by Foa and 
Galansino,* and Lawrence,!*-" and was 
confirmed by us.’ The present investigation 
reports 2 double-blind crossover studies 
comparing the effects of gastrointestinal 
tonicity and motility of glucagon to 
atropine sulfate, propantheline bromide, 
and placebo. 


METHOD 

STUDY I 
Twelve asymptomatic men ranging in 
age from 20 to $4 years, averaging 24.4 
years, participated in the study. In these 
men glucagon 2 mg. was compared to . 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September - 


25-28, 1973. 
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placebo (2 ml. of diluting solution for 
glucagon) and to atropine sulfate I mg. 
Medication was given intramuscularly, and 


double-blind. 


STUDY II 


Twelve asymptomatic men ranging in 
age from 20 to $4 years, averaging 27.6 
years, cooperated in the study. Glucagon 
2 mg. was compared to placebo (2 ml. of 
diluting solution for glucagon) and to pro- 
pantheline bromide 30 mg. (G. D. Searle & 
Co.) given intramuscularly, double-blind. 
The medications were coded numerically in 
consecutive order. All subjects were ambu- 
latory, and except for 1 subject, were not 
taking any other drugs. This man was on 
clindamycin hydrochloride 150 mg. each 
morning for acne. No medication was taken 
for 24 hours prior to the study. The sub- 
jects in both studies received each of the 3 
drugs used in that study. 


TECHNIQUE 


Most studies were done in the morning. 
However, for the few done late in the after- 
noon, a light liquid breakfast was allowed. 
No other food, fluids, or smoking were al- 
lowed until the study was completed. In the 
Radiology Department each subject was 
given one-half to one cup of barium, and 
the gastrointestinal tract observed fluoro- 
scopically. Appropriate control spot roent- 
genograms were obtained, and medication 
was then given. The stomach, duodenum, 
and small bowel were observed at § and Io 
minutes after dosing. At the 10 minute ob- 
servation a decision was made concerning 
drug effect. The subject was then given 
barium and a teaspoonful of sodium bi- 
carbonate, and a teaspoonful of an equal 
molar concentration of citric acid with 
lemon flavor to produce gas in the stomach. 
Indicated films were obtained when sufh- 
cient gas and barium were present in the 
stomach and small bowel. At 30 minutes, 
only the stomach and duodenal loop were 
observed for motility and tonicity; a final 
film was obtained at the end of 1 hour. 
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When examination of 6 subjects in each 
study had been completed (36 examina- 
tions), all the films were reviewed and a de- 
termination made concerning the effect of 
the drug on the tonicity and motility of the 
stomach, duodenal bulb, duodenal loop, 
and small bowel. This was repeated for the 
next 6 subjects (total 72 examinations). 
Tonicity was judged on the basis of the 
caliber and distensibility of the small 
bowel. The radiologist also determined 
whether examination of the upper gastro- 
intestinal tract was enhanced by the medi- 
cation and the effect, if any, of the drug on 
the barium coating of the gut. After each 
study a standard form was completed by 
the radiologist (Fig. 1). 

The pulse, blood pressure, and pupil size 
were obtained just prior to and on comple- 
tion of each study. Pupil size was obtained 
by matching the pupil to black dots 1 to 
6 mm. size on a photographic paper under a 
standard light. The subject was questioned 
concerning the presence of nausea, vomit- 
ing, abdominal distress, diarrhea, heart- 
burn, headache, dizziness, dysuria, skin 
rash, and dryness of the mouth on comple- 
tion of the examination and the following 
day for any side effects that developed 4 to 
6 hours after drug administration. If a 
positive report or spontaneous symptom 
was elicited, he was asked to quantitate the 
intensity of the symptom according to a 
scale of 1 to 4 (I—mild, 2—moderate, 3— 
moderately severe, 4—severe). 


RESULTS 


Since tonicity and motility scores were 
almost identical, only scores for tonicity 
will be reported. The average tonicity 
scores both before and at 10, 30, and 60 
minutes after drug administration, the 
radiologist’s evaluation of response, and 
the effect on the barium coating of the gut 
for the 12 subjects in Study I are presented 
in Table 1 and for the 12 subjects in Study 
II are presented in Table 11. The distribu- 
tion of the pre- and postmedication tonic- 
ity score differences at the 10 minute inter- 
val is presented graphically for both 
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Fic, 1. Standard form completed for each of 72 examinations. 


studies in Figure 2. Since 24 subjects each 
received placebo and glucagon; the results 
for these men were divided in half for pur- 
poses of comparison. The average differ- 
ence in response for the 12 subjects in each 
study at 10, 30, and 60 minutes is presented 
graphically i in Figure 3. The difference be- 
tween the Io minute tonicity score and 
that observed initially was added to the 
radiologist’s score to present: an over-all 
score for response of the gastrointestinal 
tract to medication (Fig. 4). The time of 
onset of action following the administra- 
tion of medication for the 12 subjects in 
each study is presented in Table 11. 

The results of the 3 treatments were 


recorded for each subject and compared 
pairwise. Treatment preferences were then 
evaluated with a simple binomial test. 
When the results following the administra- 
tion of glucagon were compared to the 
placebo response there was a significant 
(p <0.001) decrease in tonicity and motility 
of the stomach, duodenum, and small bowel 
at Io and 30 minutes. The tonicity and 
motility of the stomach and duodenum at 
60 minutes after glucagon were still de- 
creased in some subjects, but were not sub- 
stantial enough to allow confident distinc- 
tion from placebo. Small bowel tonicity and 
motility were also significantly (p<o.05) 
reduced at 60 minutes after glucagon was 


i 
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TABLE Í 
AVERAGE MEASURES OF EFFECTIVENESS FOR THE I2 SUBJECTS GIVEN PLACEBO, 
ATROPINE SULFATE I MG., AND GLUCAGON 2 MG, INTRAMUSCULARLY 
10 min. 30 min. 6o min. Radiologist’s i 
ADF After After After Score Qa, 
Rx T* Rx T* Rx T* T+ . 
Placebo 
Stomach 2.0 s 2.4 2.3 2:3 2 
Duodenal Bulb 2.0 2.6 — 2.3 2.4 2 
Duodenal Loop 2.0 2.5 2.3 2.3 2.3 2 
Small Intestine 2.0 2.3 — 2.2 2.3 2 
Atropine Sulfate I mg. 
Stomach 2.0 4.0 4.6 3.9 3.2 2 
Duodenal Bulb a4 3.8 — 4.0 3.2 2 
Duodenal Loop a4 3.8 4.4 4.1 gi 2 
Small Intestine 2.0 4.0 — 4.0 3-4 2 
Glucagon 2 mg. 
Stomach 2.0 6.7 %3 2.7 A 2 
Duodenal Bulb 23 5.7 — 27 4.8 2 
Duodenal Loop 2.0 4 5.4 2.8 4.8 2 
Small Intestine 2.0 4.9 — 2.8 ast 2 
(T*) tonicity scores: 1-hyper, 2-normal, 3-minimally hypo, 4-moderately hypo, §-markedly hypo, and 6-atonic or amotile. 
(T+) tonicity and coating” scores: 1-made worse, 2-no change, or improvement was 3-fair, 4-good, or 5-excellent. 
TaBLe I] 
AVERAGE MEASURES OF EFFECTIVENESS FOR THE I2 SUBJECTS GIVEN PLACEBO, 
PROPANTHELINE BROMIDE 30 MG., AND GLUCAGON 2 MG. INTRAMUSCULARLY 
10 min. 30 min. 60 min. Radiologist’s ; 
eee After After After Score ainda 
Rx T* RxT*  RxT* T+ ng 
Placebo 
Stomach 2.1 2.3 2.4 2.2 2,2 1.9 
Duodenal Bulb 2:3. 2.3 — 2.3 2.2 1.9 
Duodenal Loop 2.2 2.4 2.6 2.3 2.2 1.9 
Small Intestine 2.2 2.5 — 2.3 2.3 2.0 
Propantheline Bromide 30 mg. 
Stomach 2.1 4.6 4.6 4-3 3.8 2.0 
Duodenal Bulb 2.6 4.6 — 4.2 3.8 2.0 
Duodenal Loop 2.5 4.4 4.8 4.3 3.6 2.0 
Small Intestine 2.2 4.0 — 4.1 R63 2.0 
Glucagon 2 mg. 
Stomach 2.0 5.8 5.2 2.9 4.8 2.0 
Duodenal Bulb 2.2 5.9 — 3.0 4.9 2.0 
Duodenal! Loop 2.3 5.9 5.3 2.9 4.9 2.0 
Small Intestine 2.2 A — 2.8 4.6 2.0 


(T*) tonicity scores: 1-hyper, 2-normal, 3-minimally hypo, 4-moderately hypo, §-markedly hypo, and 6-atonic or amotile. 


tonicity and coating” scores: 1-made worse, 2-no change, or improvement was 3-fair, 4-good, or 5-excellent. 
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DIFFERENCE IN PRE- AND POST-VEDICATION TONICITY SCORE* 


*Aporad mate difference In score: —2 and ~] = hypertonic, O= normal, +1 = minimally hypotonic, +2 = moderately hypotonic, +3 = 
markedly k, +4= sonic, 
myecion ' mmeStudy | 9 weeStudy |! 


Fro. 2. Distribution of subjects according to difference between Initial and 10 minute postmedication scores® 
for tonicity of the stomach, duodenal bulb and loop, and small bowel. 
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STOMACH 


DUODENAL BULB 


DIFFERENCE IN SCORE* 


10 30 60 


30 
TIME (min) TIME (min) 
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SMALL BOWEL 


DUODENAL LOOP 





10 


30 ; 30 
TIME imin} TIME (min) 


"Approximate difference In score: O= normal, 1 = minimally hypotonic, 2 = moderately hypotonic, 3 = markedly hypotonic, 


and 4 = atonic. 


Key: Placebo {0}, atropine sulfate {@), propantheline bromide (9), and glucagon (@). 


Fic. 3. Average difference between'pre- and postmedication tonicity score* as a function of elapsed time. 


given as compared to placebo. There was a 
greater decrease (p<0.05) in the tonicity 
and motility of the stomach and duodenum 
at the 10o minute interval after glucagon 


was given than following the administra-. 


tion of either anticholinergic. Small bowel 
tonicity and motility were also decreased to 
a greater extent with glucagon than with 
propantheline bromide. There was no dif- 
ference observed between glucagon and 
atropine sulfate at Io minutes in their 
effects on the small bowel. 


STOMACH DUODENAL BULB 


AVERAGE SCORE * 


PR 
W 
sa 
i \ 
i \ 





Atropine sulfate significantly (p <o.05) 
decreased tonicity and motility of the 
stomach and small bowel at Io, 30, and 60 
minutes, of the duodenal bulb at 60 
minutes, and of the duodenal: loop at 30 
and 60 minutes. 

When compared to placebo, propanthe- 
line bromide decreased (p <0.05) the tonic- 
ity and motility of the stomach, duodenal 
loop, and small bowel at 10, 30, and 60 
minutes, and of the duodenal bulb at 60 
minutes (Table 1v). The results for the 


DUODENAL LOOP SMALL BOWEL 





*Radlologist’s score + 10-minute tonicity — initlal tonicity score. 


Fro. 4. The over-all score* for the stomach, duodenal bulb and loop, and smali bowel for 12 subjects in each 
of 2 studies after placebo (PL), atropine sulfate 1 mg. (AT), propantheline bromide 30 mg. (PR), and 


glucagon amg. (GL). 
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TABLE ITI 
TIME OF ONSET IN MINUTES OF EFFECT OF MEDICATION AS MEASURED 
BY EVALUATION OF THE DUODENAL LOOP 
Study IT 
Subject 
Atropine Propantheline 
Placebo Sulfate Glucagon Placebo Bromide Glucagon 
I 5 10 5 o 15 5 
2 o 10 10 10 F 5 
3 o, I5 5 o o I5 
4 6 1§ 5 O IO 5 
5 O I5 5 30 30 5 
6 o 60 5 o) I0 5 
7 I0 1S 5 o IO 5 
8 30 30 5 I5 5 5 
9 © 10 IO O 10 5 
IO 30 5 10 30 5 5 
II o 30 5 30 10 5 
12 o 30 $ o) I0 10 





radiologist’s score and for the over-all score 
were the same as those for tonicity at the 
Io minute interval. 

In most subjects decrease in tonicity and 
motility was evident approximately 5 min- 
utes: after the administration of glucagon. 
This varied from § to 30 minutes for the 
anticholinergics (Table 11). 

On each study day the pulse, blood pres- 
sure, and pupil size were measured for each 
subject before and 1 hour after drug ad- 
ministration. After the administration of 
30 mg. of propantheline bromide or I mg. 
of atropine sulfate, the pulse rate was sig- 
nificantly (p <0.05) increased at 1 hour as 
compared to control (Table v). No other 
significant changes were obtained in these 
3 variables for any other treatments. 

All subjects were questioned concerning 
other symptoms. The responses to these 
questions are presented in Table vı. Be- 
cause some subjects reported more than 
one side effect the total number may be 
greater than 12. To combine the results for 
the 2 studies into 1 table, the responses for 
the 24 subjects given placebo and glucagon 
were divided in half. The figures are there- 
fore on a “per study” basis. Following the 
administration of placebo, there were 2 re- 
ports of side effects. 

Following atropine sulfate there were 16 


reports of side effects. Eight subjects re- 
ported dryness of the mouth usually lasting 
approximately 4 hours, 3 reported nausea, 
and 1 each reported heartburn, vomiting, 
dizziness, sore throat, and flushing. __ 

After the administration of propanthe- 
line bromide there were 52 reports of side 
effects. All subjects reported moderately 
severe to severe dryness of the mouth, and 
1o had urinary retention that lasted 4 to 8 
hours. Six had headache, 5 nausea, 3 each 
dizziness and dysuria, 2 each abdominal - 
distress and flushing, and 1 each vomiting, 
blurred vision, sneezing, hiccups, nasal 
burning, drowsiness, generalized malaise, 
urinary dribbling, and tinnitus. Using the 
simple binomial test, reports of dryness of 
the mouth were significantly (p<o.oo1) | 
more frequent following the administration 
of propantheline bromide than following 
placebo. 

When glucagon was given, there were 17 
reports of side effects. These consisted of 
7.5 reports of nausea, 4.5 of vomiting, 1.5 of 
dizziness, 1.5 of flushing, and 0.5 each of 
abdominal distress, headache, dryness of 
the mouth, and weakness. The nausea and 
vomiting reported after glucagon occurred 
approximately 2 hours after the drug was 
given and lasted approximately § to Io 
minutes. 


u~ 
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TABLE IV 


RESULTS OF BINOMIAL COMPARISON 





Tonicity and Motility at: 





IO min. 30 min. 60 min. 
p< p< p< 
Comparisons Stomach 
Glucagon to Placebo 0.001 0.00! N.S. 
Atropine Sulfate to Placebo 0.05 0.01 0.01 
Glucagon to Atropine Sulfate O.OI A 0.05 
Glucagon to Placebo 0.001 0.001 NS. 
Propantheline Br. to Placebo 0.001 0.05 0.001 
Glucagon to Propantheline Br. 0.05 N.S. 0.01 
Duodenal Bulb 
Glucagon to Placebo 0.001 a N.S. 
Atropine Sulfate to Placebo N.S. — 0.05 
Glucagon to Atropine Sulfate 0.001 — N.S. 
Glucagon to Placebo 0.001 — N.S. 
Propantheline Br. to Placebo N.S. — 0.0! 
Glucagon to Propantheline Br. 0.05 -- N.S. 
Duodenal Loop 
Glucagon to Placebo 0.001 0.001 NS: 
Atropine Sulfate to Placebo N.S. 0.05 0.05 
Glucagon to Atropine Sulfate 0.001 0.0! N:S, 
Glucagon to Placebo O.OOI 0.01 NS. 
Propantheline Br. to Placebo 0.05 0.05 0.01 
Glucagon to Propantheline Br. O.OI N.S. 0.05 
Small Bowel 
Glucagon to Placebo 0.001 —. 0.05 
Atropine Sulfate to Placebo 0.05 -- 0,001 
Glucagon to Atropine Sulfate N.S. — 0.05 
Glucagon to Placebo 0.001 —- N.S. 
Propantheline Br. to Placebo 0.05 -— 0.001 
Glucagon to Propantheline Br. 0.01 — 0.05 
TABLE V 


THE AVERAGE PULSE, SYSTOLIC AND DIASTOLIC BLOOD PRESSURE, AND PUPILLARY SIZE BEFORE AND 
AT 60 MINUTES FOLLOWING THE INTRAMUSCULAR INJECTION OF PLACEBO, ATROPINE SULFATE 
I MG., PROPANTHELINE BROMIDE 30 MG., AND GLUCAGON 2 MG. 









































Atropine Propantheline 
Placebo Sulfate Domit Glucagon 

Before After Before After Before After Before After 

Rx Rx Rx Rx Rx Rx Rx Rx 

Pulse 68 70 70 go* 70 118* 70 72 

Blood Pressure 

Systolic 126 127 123 128 121 129 125 125 

Diastolic 82 80 78 85 79 89 83 82 
Pupil Size 3.9 y Mig. 3.8 4.0 5.9 Pe | e PE ka 





* Significant (p<0.05). 
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TABLE VI 


; FREQUENCY AND INTENSITY OF SIDE EFFECTS 
TWENTY-FOUR SUBJECTS RECEIVED GLUCAGON AND PLACEBO. THE TOTAL FOR THESE 2 TREATMENTS 
WAS DIVIDED IN HALF IN THIS TABLE TO ALLOW COMPARABILITY ON A WITHIN STUDY BASIS 


























Symptoms 
No. of 
Reports 


No. of 
Reports 


Nausea 
Vomiting 
Heartburn 
Abdominal distress 
Headache 
Dizziness 

Dysuria 

Dry mouth 
Weakness 
Flushing 

Sore throat 
Urinary retention 
Urinary dribbling 
Tinnitus 

General malaise 
Blurred vision 
Sneezing 

Hiccups 

Nasal burning 
Drowsiness 


16 


* o-none; I-mild; 2-moderate; moderately severe; and 4-severe. 


DISCUSSION 


Glucagon is a crystalline polypeptide 
with a molecular weight of 3,485 and 1s 
composed of 29 amino acid residues.‘ The 
commercially available beef and pork glu- 
cagon have exactly the same amino acid 
sequence as human glucagon. The hormone 
is normally produced in the alpha cells of 
the islands of Langerhans and is smaller 
than insulin. Because the molecule is small, 
it does not produce a high titer of anti- 
bodies unless it is conjugated to a large pro- 
tein. Although it may be possible to de- 
velop a sensitivity to glucagon, it is rare. 

Bilbao ef al and Stage and Banke?’ 
stated that they do not give anticholinergic 
drugs to patients in whom they may be 
contraindicated. This included patients 
with glaucoma, urinary retention, uncom- 
pensated cardiac disease, and severe angina 
pectoris. 


Atropine 
Sulfate 







Propantheline 
Bromide 


Total 


Score* 


? 
i V ur 





bf pot t i p pt t t C 
bot C eet of GD CO SY] 





25.5 


Glucagon does not have the above con- 
traindications and may be given intra- 
muscularly to such patients with little or 
no difficulty. For hypotonic studies it 
is contraindicated, if an insulinoma!®?° 
and/or pheochromocytoma” is suspected. 
In patients with an insulinoma, glucagon 
given intravenously may cause hypogly- 
cemia because of its insulin releasing effect 
rather than induce the expected rise in 
blood sugar. It may possibly be used as a 
test for this condition. Exogenous glucagon 
stimulates the release of catecholamines 
and has been used diagnostically as a 
provocative agent in selected patients with 
pheochromocytoma. In such patients 5 mg. 
of phentolamine mesylate intravenously 
may be tried to control the blood pressure. 

Jones eż al." reported that when glucagon 
was given to dogs there was an increased 
flow of bile. Dyck and Janowitz’ reported 


A, 
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that in T-tube patients the flow of bile in- 
creased following treatment with glucagon. 
Dreiling and Janowitz,’ and Lawrence’? re- 
ported a decrease in gastric and pancreatic 
secretion after the administration of glu- 
cagon. Jones and Hall!’ reported that with 
continuous intravenous infusion of glu- 
cagon there was an increase in the volume 
of secretion from Brunner’s gland pouches 
of the dog (maximum 1.4 ml./15 min. after 
64 ug./kg./hr.). In these studies of hypo- 
tonic roentgenography there was no signifi- 
cant effect of any of the drugs on the 
barium coating of the duodenum or small 
bowel. Thus, if there was an increase in the 
secretion from Brunner’s glands and an in- 
crease in the flow of bile from the liver fol- 
lowing the administration of glucagon, it 
was not sufficient to affect the barium 
coating of the mucosa. 

In in vivo studies endogenous glucagon 
has been reported to inhibit gastric motility 
in man*! and dog.” In im vitro studies glu- 
cagon in a dose of as great as I wg./ml. had 
no effect on strips of antral and body 
muscle of the human stomach.’ In im vivo 
studies of the cat Fasth and Hulten found 
that glucagon administered intraarterjally 
was followed by an immediate increase in 
intestinal blood flow and a somewhat de- 
layed motility inhibition and blood pressure 
increase. The motility inhibition and blood 
pressure increase were abolished when the 
adrenals were excluded by encircling liga- 
tures. The intestinal blood flow increase 
remained virtually the same. The authors 
concluded that glucagon has a direct effect 
on vascular smooth muscle and by a release 
of catecholamines from the adrenal medulla 
inhibits the activity of the intestinal 
smooth muscles. 


SUMMARY AND CONCLUSION 


Twelve asymptomatic subjects cooper- 
ated in each of 2 studies. In Study I glu- 
cagon was compared to placebo and to 
atropine sulfate 1 mg. In Study II glucagon 
2 mg. was compared to placebo and to 
propantheline bromide 30 mg. Drugs were 
given intramuscularly, double-blind, and 
crossover. 
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When the subjects received glucagon, the 
radiologist reported that motility and to- 
nicity were decreased and that the drug 
effect was significantly (p <0.001) greater 
at 10 and 30 minutes than when placebo 
was given. Sixty minutes after receiving 
glucagon the tonicity and motility of the 
stomach and duodenum differed little from 
that seen with placebo. Small bowel motil- 
ity was also significantly (p<0.05) less 
after glucagon than after placebo. 

Stomach and small bowel tonicity and 
motility were significantly (p<o.os) de- 
creased following atropine sulfate and pro- 
pantheline bromide at 10, 30, and 60 min- 
utes as compared to placebo. Tonicity and 
motility of the duodenal bulb at 60 minutes 
and duodenal loop at 30 and 60 minutes 
were also decreased (p<o.o5) following 
atropine sulfate administration. A similar 
effect was observed after propantheline 
bromide was given; the onset of action was 
somewhat sooner following propantheline 
bromide than after atropine sulfate. Glu- 
cagon was significantly (p<o.os) better 
than either anticholinergic in the examina- 
tion of the stomach, duodenal bulb, and 
duodenal loop. 

Pulse, blood pressure, and pupil size were 
obtained at each session and all subjects 
were questioned concerning side effects. 
After the administration of propantheline 
bromide, all subjects reported dryness of 
the mouth, 5 experienced nausea, 6 re- 
ported headaches, and 10 had urinary re- 
tention for 4 to 6 hours. After atropine sul- 
fate there were 8 reports of dryness of the 
mouth and 3 of nausea. When glucagon 
was given, there was an average of 7.5 re- 
ports of nausea and 4.5 reports of vomiting. 

The results of this study indicate that the 
decrease in the tonicity and motility of the 
stomach, duodenum, and small bowel was 
more predictable and the side effects were 
fewer with 2 mg. of glucagon than with 
I mg. of atropine sulfate or 30 mg. of pro- 
pantheline bromide. 


Roscoe E. Miller, M.D. 
Department of Radiology 
Indiana University 

School of Medicine 
Indianapolis, Indiana 46202 
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COLLAGENOUS SPRUE* 


By H. WALTER PEPPER, M.D.,{|| LLOYD L. BRANDBORG, M.D.,t JON D. SHANSER, M.D.,§ 
HENRY I. GOLDBERG, M_D.,|| and ALBERT A. MOSS, M.D 


SAN FRANCISCO, CALIFORNIA 


Coen sprue is a disease of 
unknown cause that is characterized 
histologically by a flat mucosa and a promi- 
nent deposit of collagen lying beneath the 
surface epithelium and extending into the 
lamina propria. No detailed description of 
the roentgenographic features of this dis- 
ease has been reported. 

Schein? described a patient with severe 
malabsorption, a histologically flat mucosal 
lesion, and submucosal deposit of a hyaline 
material, previously unreported in celiac 
sprue.. Subsequently, Hourihane,® Neale,‘ 
and Barry ef al! described patients with 
extensive flat mucosa, severe malabsorp- 
tion, and submucosal collagen that varied 
from prominent subepithelial bands to 
complete replacement of villi and crypts. 
Weinstein et a/.4 described a similar case 
and referred to the constellation of severe 
diarrhea and steatorrhea and a histologi- 
cally flat mucosal lesion with submucosal 
collagen as collagenous sprue. 

Three of our patients found to have col- 
lagenous sprue are added, below, to the 6 
previously described in the literature. 


REPORT OF CASES 


Case 1. A 78 year old man was in good health 
until December 1966, when he first had watery, 
brownish-orange, greasy, foul-smelling diarrhea 
without blood, pus, or mucus. He had 5 to 6 
bowel movements per day without associated 
tenesmus or abdominal pain. Subsequent at- 
tacks occurred approximately monthly and 
lasted 4 to 5 days. 

Three years. before admission (July 1968), a 
biopsy specimen of the small bowel was in- 


terpreted as “sprue” and the patient was placed 
on a gluten-free diet. Despite this diet, the pat- 
tern of his episodic diarrhea was unchanged. He 
lost 40 pounds in 4 years. 

Laboratory data obtained in September 1971 
included hemoglobin, 12.3 g./dl.; hematocrit, 
36 per cent; serum B-12, 220 pg./ml.; folate, 
3 ng./ml.; calcium, 7.6 and 8.3 mg./dl.; and 
phosphorus 3.6 mg./di. Five hour urinary 
D-xylose excretion was 0.1 g. after a 25 g. dose. 
A biopsy of the small bowel (Fig. 1) gave find- 
ings again consistent with sprue and the patient 
was again placed on a gluten-free diet. 

Persistent diarrhea (4 to 6 stools per day) 
continued while the patient was on this diet. He - 
lost 5 more pounds in 2 months. He related that 
he had been drinking one-half gallon of milk per 
day. Milk was eliminated from his diet, and he 
promptly gained 2 pounds and described one 
“normal” stool per day. A serum calcium value 
of 5.9 mg./dl. and hypomagnesemia, detected at 
an outpatient visit, led to hospitalization on 
December 1, 1971. Examination of the upper 
gastrointestinal tract and follow-up study of the 
small bowel were undertaken on December 30, 
1971 (Fig. 2). The stomach was normal. Ab- 
normally thickened folds were identified in the 
proximal small bowel, most-prominent in the 
proximal duodenum. No small bowel dilatation 
or flocculation of barium was evident. Repeat 
peroral small bowel biopsy specimen was in- 
terpreted as showing collagenous sprue. Review 
of the earlier biopsy specimens showed an in- 
crease in submucosal collagen to have been | 
present. The patient has done relatively well on 
a gluten-free and milk-free diet. 


Case 11. In good health until 1963, this man, 
at 38 years, began having attacks of cramping 
abdominal! pain associated with severe watery 
diarrhea and occasional nausea and vomiting. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 
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Fic. 1. Case 1. Jejunal biopsy specimen, obtained September 1971, shows flat mucosa. Collagen (between 
arrows) has infiltrated the lamina propria extensively, and increased in amount and distribution since 
the initial biopsy (July 1968). (Trichrome, X 100.) 


He had weight loss with each episode. He was 
hospitalized on many occasions since the onset 
of his symptoms. His stomach was normal on 
examination of the upper gastrointestinal tract. 
Small bowel examination (Fig. 34) showed pro- 
nounced mucosal thickening of the duodenum 
and proximal jejunum with a smooth appear- 
ance of the proximal small bowel. 

Because of steatorrhea in 1964, numerous 
small bowel biopsies were performed; histologic 
specimens showed a flat mucosa without villi, 
abnormal surface epithelial cells, and a rather 
dense deposit of collagen in the lamina propria. 

Symptoms of steatorrhea, abdominal pain, 








> 

FıG. 2, Case 1. Upper gastrointestinal series (De- 
cember 1971). Pronounced thickening of folds in 
the descending duodenum (arrows) can be seen. 
There is no evidence of dilatation of the small 
bowel, flocculation, or segmentation of the barium 


column. Barium in the distal small bowel appears 
diluted. 
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Fic. 3. Case 11. (4) Upper gastrointestinal series reveals extensive mucosal thickening of the duodenum and 
proximal jejunum. Dilution of barium can be observed in the distal small bowel. No dilatation of the small 
bowel is evident. (B) Seven years later, a tubular and featureless duodenum extending to the midjejunum 
is evident. (Reproduced, with permission, from Sleisenger, M. H., and Fordtran, J. S. Gastrointestinal 
Disease: Pathophysiology, Diagnosis, Management. W. B. Saunders Company, Philadelphia, 1973, p. 


878.) 


and weight loss persisted despite a trial period 
on a gluten-free diet. In 1971, a tubular and 
featureless duodenum extending to the mid 
jejunum was noted (Fig. 38). 

In view of the ill-defined response to gluten 
withdrawal, the patient was treated intramus- 
cularly with adrenocorticotrophic hormone 
(ACTH), resulting in immediate relief of his 
diarrhea and abdominal pain. Several days 
later, oral prednisone (5 mg. twice daily) was 
substituted for the ACTH. He was then put on 
Azulfidine* (soo mg. daily). Within 2 months he 
had gained 10 pounds. Since 1969, he has been 
kept on prednisone and Azulfidine. Infrequent 
episodes of diarrhea have been treated with 
Lomotil.t He had several episodes of abdominal 
pain, nausea, vomiting, and _ blood-streaked 
stools, which were successfully treated with an 
antacid regimen. He is otherwise in relatively 
good health. 

* Salicylazosulfapyridine. Manufactured by Pharmacia Lab- 
oratories, Inc., 800 Centennial Avenue, Piscataway, N. J. 08854. 


t Diphenorcylate hydrochloride. Manufactured by Searle and 
Company, San Juan, Puerto Rico 00936. 


Case 1. This patient is a 34 year old man 
with diabetes mellitus who, for 18 months, was 
managed daily on 38 units of NPH insulin 
(isophane insulin suspension) and a 2,200 
calorie diet. For 2 weeks before admission to the 
hospital, he had 4+ glycosuria. 

The patient was admitted to the hospital’s 
intensive care unit for management of keto- 
acidosis. Physical examination disclosed noth- 
ing abnormal. Laboratory data that were also 
within normal limits included values for hema- 
tocrit, sodium, potassium, CO», chloride, pro- 
thrombin time, partial thromboplastin time, 
total protein, albumin, calcium, phosphorus, 
creatinine, uric acid, and bilirubin. White blood 
cell count was 9,300/mm.* with 55 per cent 
leukocytes. Blood sugar was 324 mg./dl. Blood 
urea nitrogen was 27 mg./dl. Liver function 
studies showed slight abnormality. 

Because of 3+ to 4+ guaiac positive stools, 
barium contrast studies were performed. Bar- 
ium enema examination gave normal findings. 
Examination of the upper gastrointestinal tract 
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(Fig. 4, 4-C) showed the esophagus and 
stomach also to be normal. Pronounced mu- 


cosal thickening, however, was present in the - 


first and second portions of the duodenum. Soli- 
tary, nodular defects were identified in the mid 
jejunum (Fig. 4D). 

On the small bowel biopsy specimen a flat 
mucosa was seen, compatible with celiac sprue. 
Abnormal accumulations of collagen were seen 
in the lamina propria on the trichrome stained 
sections. Provisional diagnosis was collagenous 
sprue. On re-questioning, the patient described 
frequent, loose stools. He was placed on a 
gluten-free diet and responded with return of 
normal bowel habits. 


DISCUSSION 


Previous reports!:?:4:5!3.14 have described 
the lack of response, or rather the ill-defined 
response, of collagenous sprue to a gluten- 
free diet. It appears that the prognosis for 
collagenous sprue is poorer than for celiac 
sprue. Although collagenous sprue is some- 
what rare, these facts, in addition to the 
dramatic increase of collagen within the 
lamina propria, justify its differentiation 
from celiac sprue. 


ROENTGENOGRAPHIC APPEARANCE 


The roentgenographic features of celiac 
sprue have been described.’:® The etiologic 
basis for these changes is uncertain. Hypo- 
kalemia and hypoproteinemia have been 
implicated as contributing factors in the 
generalized dilatation of the jejunum and 
increased transit time of barium through 
the small bowel. Segmentation and floccula- 
tion of the barium column, as well as 
moulage formation, have been noted to 
occur with the use of USP* barium. With 
newer barium preparations, one rarely, if 
ever, sees flocculation, segmentation, or 
moulage formation. Although thickened 
folds are not a general feature of sprue, 
prominent, coarsened, or thickened mu- 
cosal folds may be scattered throughout the 
involved segments of small bowel. More 
frequently, the jejunal pattern is that of 
decreased prominence of the valvulae con- 


* United States Pharmacopeia. 
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niventes and small bowel dilatation. 
Whether this represents the flat mucosa or 
marked thickening is uncertain. In 25 of 30 
cases of celiac sprue, Nicolette and Tully?’ 
have observed duodenal involvement, con- 
sisting of thickened mucosal folds in the 
first and second portions of the duodenum. 

The roentgenographic features of col- 
lagenous sprue in the patients of Schein!’ 
and Barry et al! consisted of dilatation, 
flocculation, and moulage formation (Table 
1). In 1970, Weinstein eż a/.' failed to de- 
scribe the characteristics presently attrib- 
utable to the older barium preparations 
(segmentation, flocculation) and described, 
in collagenous sprue, only small bowel dila- 
tation and subsequent over-all shortening 
of the small bowel. In Neale’s! patient with 
collagenous sprue, there was marked, uni- 
form reduction in jejunal caliber with mini- 
mal dilatation in the distal small bowel. 

In our 3 cases, dilatation of the proximal 
intestine was not a consistent roentgeno- 
graphic feature. Flocculation, segmenta- 
tion, and moulage formation were absent. 
Abnormal intestinal appearance was local- 
ized to the proximal small bowel, most 
marked in the duodenum. In 2 of our cases, 
the first and second portions of the duode- 
num harbored the thickest mucosal folds. 
These changes were still evident, but di- 
minished, in the remaining duodenal seg- 
ments and proximal jejunum. In Case 11, 
initial roentgenographic evaluation re- 
vealed thickened folds in the proximal duo- 
denum and an atrophic appearance of the 
proximal jejunum. The barium was diluted 
in the distal small bowel. Subsequent roent- 
genograms showed virtually total mucosal 
effacement, and a smooth featureless prox- 
imal bowel from the first portion of the 
duodenum extending to the mid jejunum. 
This appearance is quite similar to that de- 
scribed by Neale.‘ 

Evidently, a characteristic roentgeno- 
graphic pattern has not been established 
for collagenous sprue. Indeed, it is apparent 
from our cases that dilatation is not neces- 
sarily a feature of this entity, as it often is 
in celiac sprue. The only consistent roent- 
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Fic. 4. Case m1. (4) Right anterior oblique projection and (B and C) spot roentgenograms of the duodenum 
show pronounced mucosal thickening involving the first and second portions of the duodenum. (D) Solitary 
nodular defects are identified (arrows) in the mid jejunum. 
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Author(s) Age, Sex 


Pepper et al. 


Tase Í 


FEATURES OF COLLAGENOUS SPRUE 


Physical 
Findings 


Chemical 


Findings 


Histologic 
Findings 


June, 1974 


Roentgenographic 
Findings 





Schein, 19474 15,M 
71,M 
Hourihane, Not 
1963 reported 
Neale, 19684 so M 
Barry et al., $3, F 
1970! 
Weinstein ¢ al, 51, F 
Igp 
Pepper si al., 78, M 
1973 


39M 


34M 


Vomiting; abdominal 
pain; diarrhea; 18 
pound weight loss 


Diarrhea compatible 
with sprue 


Idiopathic steatorrhea 


Weight loss; vague 
abdominal pain; 
diarrhea 


Weight loss; frequent 
loose bowel action 
for 23 years 


Abdominal cramps; 
watery stools; 
weight loes 


Watery, greasy, foul- 
smelling diarrhea 


Frequent episedes of 
diarrhea; crampy 
abdominal pain 


Guaiac-positive stools; 
diarrhea 


Impaired absorption of 
vitamin A; hypoprotein- 
emia; hypoprothrom- 
binemia; hypocalcemia; 
abnormal liver function 
studies 


Not reported 


Not reported 


Initially, megaloblastic 
anemia, free gastric acid 
steatorrhea, response to 
gluten-free diet for 10 
years; then, rapid deteri- 
oration; no response to 
gluten-free diet, milk- 
free diet, prednisone, or 
protein diet 
Hypocalcemia; hypopro- 
teinemia; abnormal 
Schilling test; increased 
alkaline phosphatase 
steatorrhes 


Impaired absorption of 
vitamin A (carotene); 
abnormal Schilling test; 
P ee 
proteinemia; hypocal- 
cemia; hypomagnesemia 


Hypocalcemia; hypomag- 
nesemia; decreased 
serum carotene; 
hypoproteinemia 


Record not available 


No chemical evidence of 
malabsorption 


Diffuse “subtotal villous 
atrophy” of small bowel 
with broad-based, but 
bous, and plump villi;, 
hyaline deposit at apices 
of villi and beneath 
basement membrane 


Villous clubbing, broad 
hyaline bands at tips 
of villi 


Small bowel abnormal 
from pylorus to ileocecal 
valve with “subtotal vil- 
lous atrophy;”: hyaline 
collagen completely re- 
placing villi and, in 
some areas, crypts 

Flat mucosa; thick layer 
of collagen beneath 
epithelium 


“Subtotal villous atro- 
phy” pylorus to within 3 
feet of ileocecal valve; 
well-defined band of col- 
lagen present beneath the 
epithelial layer in duo- 
denum and jejunum 


Increasing deposits of hy- 
aline collagenous mate- 
rial in the lamina propria, 
immediately adjacent to 
the surface epithelium; 
most of the jejunal and 
ileal areas devoid of villi; 
several areas in mid and 
distal small intestine 
were normal 

Broadened and blunted 
villi with increased 
collagen within the 
lamina propria 

Flat mucosa and spectac- 
ular deposit of collagen 
within the lamina 
propria 

Flat mucosa with marked 


increase of collagen in 
lamina propria 


Puddling of barium in 
amall bowel; moderate 
distention of small 
bowel 


Not reported 


Not reported 


Proximal and mid jeju- 
num markedly and uni- 
formly reduced in caliber, 
with little or no mucosal 
pattern; distal small 
bowel somewhat dilated; 
tubular and feature- 

less jejunum 


Marked flocculation and 
dilatation of jejunal 
loops 


Small bowel dilatation; 
over-all shortening of 


the small bowel 


Thickened folds in 
duodenal region 


Smooth, featureless prox- 
imal small bowel, involv- 
ing entire duodenum and 
several feet of jejunum 


Duodenal mucosal thick- 
ening; scattered nodular 
defects in jejunum 
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genographic feature, in our cases, was pro- 
nounced mucosal thickening. 


HISTOLOGIC APPEARANCE 


The normal jejunum (Fig. 54) has tall, 
finger-like villi projecting from its mucosa.!° 
Tall columnar epithelial cells, containing a 
thin brush-border, cover the villi on the 
luminal side. The lamina propria of normal 
villi contains a variable number of lympho- 
cytes, plasma cells, and eosinophils. Col- 
lagen is inconspicuous within the lamina 
propria. 

Paulley! was first to describe the histo- 
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Fic. 5. (4) Normal jejunal mucosa. Branching 
intestinal villi project from the mucosa. Tall 
columnar epithelial cells cover the villi. The lamina 
propria contains a variable number of lympho- 
cytes, plasma cells, and eosinophils. (Trichrome, 
100.) (B) Jejunal mucosa as seen with celiac 
sprue. The mucosa is flat. Increased numbers of 
lymphocytes, plasma cells, and eosinophils are 
present within the lamina propria. The collagenous 
band (arrows) is thin and limited to the sub- 
epithelial layer. (Trichrome, X 100.) 
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logic appearance of “idiopathic steator- 
rhea,” and shortly thereafter identical 
changes were observed in celiac disease. 
Most authorities now agree that a flat in- 
testinal mucosa is not specific for celiac 
sprue.**:*!2 Diagnosis of celiac sprue can be 
established, however, by the presence of a 
histologically flat mucosa on jejunal biopsy 
and response to a gluten-free diet.'! In addi- 
tion, increased numbers of lymphocytes, 
plasma cells, and eosinophils are present 
within the lamina propria.’ Trichrome 
staining reveals a slight, patchy increase in 
collagen, which is limited to the subepithe- 
lial layer (Fig. 5B). Surface mucosal cells 
are cuboidal, rather than columnar, and 
have disordered basal nuclei. Intestinal 
crypts have an increase both in depth and 
in the number of mitotic figures. 

Collagenous sprue also has a flat mucosa 
histologically, but an excessive amount of 
collagen is present within the lamina 
propria. The collagen can best be seen by 
means of trichrome staining, where it has a 
distinctive, green appearance. This collagen 
may extend throughout the lamina propria 
to the muscularis mucosae and replace the 
normal, round cell population and even the 
crypts. 

In Cases 1 and 11, serial biopsy specimens 
of the jejunum showed increasing amounts 
of collagen deposit within the lamina 
propria. In Case 1, excess collagen was not 
initially seen on the biopsy specimen be- 
cause trichrome stains were not done. The 
subsequent specimens showed increasing 
amounts of collagen permeating the lamina 
propria to the muscularis mucosae. Wein- 
stein ef al!* reported similar findings in 
their case, in which initial biopsy disclosed 
normal collagen content in the lamina 
propria. 

It is clear from the description above 
that the presence of excessive amounts of 
collagen within the lamina propria is the 
sole histologic factor distinguishing col- 
lagenous sprue from celiac sprue. Adequate 
biopsy material and proper staining tech- 
niques are, therefore, essential in establish- 
ing the diagnosis of collagenous sprue. 
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CLINICAL EVALUATION 


The previously reported patients with 
collagenous sprue had refractory steator- 
rhea and malabsorption and ultimately 
died. Despite the most carefully planned 
gluten-free diet, symptoms persisted. In 
our first patient (Case 1), a gluten-free diet 
and milk-free diet produced remission of 
symptoms. Our second patient (Case 11) 
showed a prompt response to corticosteroid 
therapy, despite lack of response to with- 
drawal of gluten. In Case 111, symptoms of 
steatorrhea were minimal and the patient 
has responded to withdrawal of gluten from 
his diet. The lack of chemical evidence of 
malabsorption is probably because the in- 
testinal areas of involvement were limited. 


SUMMARY 


The cause of collagenous sprue is, as yet, 
undetermined. A patient with clinical 
malabsorption, histologically flat mucosa, 
and little or no response to gluten with- 
drawal is a prime suspect. 

Jejunal biopsy specimens show flat mu- 
cosa with an abundant deposit of collagen 
in the lamina propria. Serial and multiple 
biopsy specimens may be required to make 
the diagnosis.'* Trichrome staining is essen- 
tial. 

The roentgenograms demonstrate moder- 
ate to severe changes in the proximal small 
bowel differing somewhat from the charac- 
teristic appearance of celiac sprue. Duode- 
nal involvement was present in each of our 
3 cases and varied in appearance from mu- 
cosal thickening of the proximal small 
bowel to a virtually smooth, featureless, 
rigid pattern. 

These features in patients with primary 
intestinal malabsorption that is partially or 
totally refractory upon strict exclusion of 
gluten from the diet should alert the radi- 
ologist to the possible presence of collage- 
nous sprue. Differentiation of collagenous 
sprue from celiac sprue allows for more 
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accurate prognosis and more definitive 
treatment for the patient. 


H. Walter Pepper, M.D. 
Department of Radiology 
M-380 

University of California 

San Francisco, California 94143 
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A ROENTGENOGRAPHIC CLASSIFICATION OF 
DIFFUSE DISEASES OF THE SMALL 
INTESTINE PRESENTING WITH 

MALABSORPTION* | 


By TIMOTHY E. TULLY, M.D., and SAMUEL B. FEINBERG, M.D. 


MINNEAPOLIS, MINNESOTA 


IX spite of classic publications by Golden,’ 

Marshak!® and many others, a simpli- 
fied, cohesive organization of the diverse 
entities responsible for malabsorption is 
needed. We shall present a roentgeno- 
graphic classification based on small intes- 
tine diameter and mucosal fold thickness. 

This study is not intended as a review 
article nor as a complete description of the 
entities included. This presentation is in- 
tended as a preliminary one which is to be 
amplified not only in regard to correlating 
further clinical studies, but also to apply 
this to data processing methods for future 
computer analysis. 


BACKGROUND 


Since the first reports of a celiac or belly 
affliction of children described by Gee in 
1888 as “infantile diarrhea of subnutri- 
tion,’ the medical literature has grown 
voluminous with descriptions of a wide va- 
riety of uncommon entities which present 
as a malabsorption syndrome. Only the dif- 
fuse lesions of the small intestine will be 
categorized in this study. 

Establishing a definitive diagnosis in pa- 
tients with a malabsorption syndrome is 
exceedingly difficult. This problem has 
prompted the development of numerous 
laboratory tests and clinical procedures. 
The great variety of tests available attests 
to their lack of specificity. During the past 
20 years, the development of peroral biopsy 
techniques,” the use of colloidal barium in 
the small intestine roentgen examination, 
and fiberoptic endoscopy have permitted 
quite accurate gross and microscopic de- 
scriptions of the malabsorption spectrum 
of diseases. 


The proposed classification is based on 
the combined information obtained from 
the 2 supplemental modalities of gross 
anatomic small intestine roentgen studies 
and histologic peroral biopsies. 

Thus, a four-part classification to catego- 
rize diffuse small intestine diseases, based 
on the presence or absence of dilatation as 
well as thickness and regularity of the mu- 
cosal fold pattern, as identified on the 
roentgen examination, is presented. These 
findings will be correlated with the small 
intestine biopsy information. 


RATIONALE 


The advent of colloidal barium suspen- 
sions has essentially unmasked true mor- 
phologic changes of the bowel wall and 
mucosal fold patterns that for decades were 
hidden by U.S.P. barium preparations. 
Findings, such as segmentation, floccula- 
tion, fragmentation, and moulage forma- 
tion which were originally thought to be 
characteristic of the malabsorption state 
can be produced by small amounts of in- 
testinal secretions when U.S.P. barium is 
used. 

The development of micropulverized 
flocculation-resistant preparations of bar- 
ium in the Igs0s permitted investigators 
for the first time to study true changes in 
the caliber of the plicae circulares and a 
diameter of the small intestine. 

The proposed classification groups all of 
the various diffuse lesions of the small 
bowel into 4 easily-recognized patterns as 
seen on barium examinations of the small 
intestine. The first pattern (Table 1) is that 
of normal small bowel diameter and nor- 
mal-appearing mucosal folds. The second 


* From the Department of Diagnostic Radiology, University of Minnesota, Minneapolis, Minnesota. 
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TABLE Í 


Pattern I. Normal Small Intestine Pattern 
1. Pancreatic Insufficiency 
_ 2. Congenital Disaccharidase Deficiency 
3. Lymphoma, Pseudolymphoma and Variants 
Pattern II. Dilated Small Intestine with Normal 
Folds 
. Obstruction and Ileus 
. Chemical or Surgical Vagotomy 
Diabetes and Hypokalemia 
Sprue 
Lymphoma 
. Scleroderma, Dermatomyositis 
. Chronic Idiopathic Intestinal Pseudo-obstruc- 
tion 
8. Systemic Lupus Erythematosus 
Pattern III. Thickened Regular Folds of Small Intes- 
tine with or without Dilatation 
1. Edema 
2. Intestinal Lymphangiectasia 
3. Amyloid 
4. Lymphoma, Pseudolymphoma and Variants 
5. Bleeding 
Pattern IV. Thickened Irregular or Nodular Folds 
with or without Dilatation 
1. Granulomatous Enterocolitis, including Tu- 
berculosis and Histoplasmosis 
2. Lymphoma, Pseudolymphoma and Variants 
3. Amyloid 
4. Dysgammaglobulinemias and Benign Lym- 
phoid Hyperplasia 
5. Whipple’s Disease 
6. Systemic Mastocytosis 
7. Eosinophilic Gastroenteritis 
8 
9 
fe) 
I 
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. Fibrocystic Disease of the Pancreas 

. Degos’ Disease 

. Parasitic Infestation 

. A-beta-lipoproteinemia and A-alpha-lipopro- 
teinemia 

12, Waldenstrém’s Macroglobulinemia 

13. Zollinger-Ellison Syndrome 

14. Pancreatic Cholera 


pattern is a dilated small bowel with normal 
folds. The third pattern is that of thickened 
regular folds with or without dilatation, 
and the fourth pattern is that of irregular 
or nodular folds with or without dilatation. 

Thickening of the mucosal folds may be 
produced by a number of insults to the 
bowel: 1. submucosal edema; 2. diffuse in- 
filtration of the submucosa and mucosa 
with cells, blood or protein; 3. nodular-ac- 
cumulation of cells and dilated lymphatics; 
4. viscous intraluminal secretions blanket- 
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ing the normal mucosa, causing an appar- 
ent increase in the mucosal fold thickness; 
and §. transitory thickening of the mucosal 
folds with no organic basis postulated to be 
of psychogenic origin.’ . 

Dilatation may be due to functional or 
organic abnormality of the myenteric 
plexus. The recent correlation of the vascu- 
litis in systemic lupus erythematosus which 
involves the muscular layers of the. small 
intestine contributes another etiology for 
dilatation. 

Each pattern will be described and perti- 
nent factors which permit definitive diag- 
nosis within the category will be discussed. 


DISCUSSION 


PATTERN I. NORMAL ROENTGEN PATTERN 
OF SMALL INTESTINE 


(Fig. 1 and 2) 


The differential diagnosis in this category 
is short even though it includes the greatest 
proportion of patients with malabsorption. 

In pancreatic insufficiency of any eti- 
ology, the hallmark in the diagnosis is a 
normal small bowel roentgen examination 
and normal small bowel biopsy. When con- 
fronted with this paradox in a patient with 
documented malabsorption, in the absence 
of hepatic disease, the prime consideration 
should be pancreatic insufficiency.'® 

In disaccharidase deficiency, small bowel 
roentgen examination and biopsy are nor- 
mal; however, the addition of a challenging 
load of lactose to the barium meal will 
cause a marked increase in transit and 
intraluminal fluid. 

Disseminated lymphoma may present as 


an acute malabsorption syndrome. The 


entity sometimes called Mediterranean 
lymphoma found in Arabs, Sephardic Jews 
and other Mediterranean peoples should be 
included for completeness. In addition, the 
so-called pseudolymphoma of IgA defi- 
ciency may present a similar picture. The 
roentgen pattern in all of these entities can 
vary from normal to thickened folds to 
nodular tumefaction. Lymphoma and its 
variants therefore appear in all 4 categories 
in the proposed classification. Biopsy 1s 
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diagnostic, showing diffuse lymphomatous 
infiltration of the lamina propria and sub- 
mucosa. 


PATTERN II. DILATED SMALL INTESTINE WITH 
NORMAL MUCOSAL PATTERN 


Obviously the radiologist should first 
eliminate obstruction and ileus, but neither 
of these conditions present with malabsorp- 
tion and need not be considered further. 
Chemical or surgical vagotomy, however, 
may present with malabsorption. A clinical 
history of gastric surgery or the use of anti- 
cholinergic drugs is easily obtained. Small 
bowel biopsy is normal in these entities. 

Diabetes mellitus may on occasion be 
complicated by a visceral neuropathy and 
severe intractable diarrhea. In some cases 
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Frc. 1. A normal jejunal biopsy specimen shows tall 
delicate villi which are covered with columnar 
epithelium and surrounded at their bases by in- 
testinal glands. The lamina propria consists mainly 
of connective tissue, fibroblasts and smooth mus- 
cle cells. (H. & E. 100X.) 
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Fic. 2. A normal proximal small intestine has a di- 
ameter of approximately 2.5 cm. with mucosal 
folds less than 2 mm. in thickness. The distal small 
bowel normally has a smaller caliber with a de- 
crease in the number of mucosal folds as compared 
to the proximal portion. 


the small bowel roentgen examination is 
normal; however, when complicated by 
hypokalemia, dilatation of the small bowel 
may occur. Small bowel biopsy is generally 
normal in diabetes but degeneration of the 


myenteric plexus may be demonstrated in 


advanced cases.?’ 

Sprue comprises a group of closely re- 
lated diseases of the small intestine: tropi- 
cal sprue, celiac sprue, collagenous sprue 
and dermatitis herpetiformis. The charac- 
teristic roentgenographic findings in all of 
these entities are thickened irregular folds 
in the duodenum in conjunction with a 
dilated small bowel with normal thin folds 
and episodes of transient intussusception 
(Fig. 34). Biopsy shows villous atrophy 
and submucosal plasma cell infiltration 
(Big 2355)" 

Diffuse intestinal lymphoma may com- 
plicate longstanding sprue. Here, the clini- 
cal course shows a sudden refractoriness to 
treatment and biopsy shows lymphomatous 
infiltrate in the submucosa. Roentgeno- 
graphically, it may be indistinguishable 
from celiac sprue.’ 

In scleroderma and dermatomyositis, 
malabsorption is secondary to stasis and 
bacterial overgrowth. Prolonged transit, 
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mon entity in this category is intestinal 
edema of any origin. Hypoproteinemia of 
any etiology may present with intestinal 
edema if the serum albumin level is below 
1.5 grams per cent (Fig. 4). The so-called 
“protein-losing enteropathy” is not a single 
disease entity, but has been demonstrated 
in a variety of gastrointestinal disorders 
many of which are the subject of this 
paper." 

Intestinal lymphangiectasia for example 
is characterized by a protein loss with sec- 
ondary intestinal edema. Roentgenographi- 
cally, a uniform thickening of the mucosal 
folds is generally present with nodular 
defects uncommon. Biopsy will show swol- 
len bulbous villi with dilatation of the sub- 
mucosal lymphatics in addition to abun- 
dant PAS-negative macrophages.” Lym- 
phangiography can be diagnostic, showing 
dilated lymphatics and absent abdominal 
lymph nodes. 

Protein loss in the intestinal tract has 
Piste E oe Ge eS also been described in such unrelated con- 
oF peg) ditions as aganglionosis, congestive heart 
fgets ais 





Fic. 3. (4) The distal small intestine in celiac sprue 
is dilated with normal thin folds. (B) Small in- 
testinal biopsy in celiac sprue shows complete vil- 
lous atrophy, deepened irtestinal glands, cuboidal- 
shaped epithelial cells and plasma cell infiltration 
of the lamina propria. (H. & E. 100 .), 


megaduodenum and pseudodiverticula for- 
mation are frequent roentgen findings. 
Biopsy shows normal villi but collagenous 
replacement of the muscularis and varying 
degrees of vasculitis.” 

Chronic idiopathic intestinal pseudo-ob- 
struction may be difhcult to differentiate 
from scleroderma, but here pseudodiver- 
ticula formation is not found. Small bowel 
biopsy is histologically normal. A vascu- 
litis of the muscularis in systemic lupus 
ervthematosus can apparently also result in 
a pseudo-obstruction picture.” 


PATTERN III. THICKENED REGULAR FOLDS WITH 
OR WITHOUT DILATATION 





ous ; i E. ; Fic. 4. The proximal small bowel in a patient with a 
The differential diagnosis in this category serum albumin of 1.0 gm. per cent shows thickened 


is relatively short, and by far the most com- regular folds. 
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failure, constrictive pericarditis, exudative 
skin conditions, familial Mediterranean 
fever, burns and allergy. Hypoproteinemia 
may also result from nephrosis or cirrhosis. 
Small intestinal biopsy shows a marked 
cell-free accumulation of fluid in the sub- 
mucosa with normal villi architecture.!® 

In amyloidosis there may be diffuse im- 
munoglobulin deposition in the small bowel 
with subsequent diarrhea and malabsorp- 
tion. Roentgenographically there is a 
thickening of the mucosal folds which may 
take on either a regular or nodular appear- 
ance, depending on the distribution of the 
proteinaceous deposition.'* Biopsy shows 
amyloid deposits around submucosal blood 
vessels, in the muscularis and occasionally 
in the tips of the villi. 

The lymphoma, pseudolymphoma and 
related immunoglobulin deficiency dis- 
orders may rarely present with diffuse 
cellular infiltration causing thickened regu- 
lar folds. Confirmation will require biopsy 
and laboratory studies. 

Intramural bleeding may cause thickened 
regular folds, but is not associated with 
malabsorption. 


PATTERN IV. THICKENED IRREGULAR OR NODULAR 
FOLDS WITH OR WITHOUT DILATATION 


Regional enteritis or transmural granulo- 
matous enterocolitis not uncommonly pre- 
sents with malabsorption. It is not the pur- 
pose of this paper to discuss this well- 
known entity other than to include it as a 
cause of malabsorption. Thickened irregu- 
lar folds have been described in virtually 
every portion of the gastrointestinal tract. 
Ulceration, skip areas, mass effect, absces- 
ses and fistulae, however, help to differenti- 
ate this entity from many others in this 
pattern. Small intestinal biopsy will show 
mucosal ulceration with submucosal in- 
flammatory changes and granuloma forma- 
tion. Tuberculosis and histoplasmosis are 
many times indistinguishable from trans- 
mural disease.!® 

Lymphoma again appears in this picture. 
Biopsy and clinical patterns, however, 
should be diagnostic. 
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Fic. 5. (4) Dysgammaglobulinemia Type II shows 
thickened nodular folds in the proximal small in- 
testine. The bowel caliber is normal. (B) Histo- 
logically, in dysgammaglobulinemia, there is 
partial villous atrophy and intense lymphocytic 
infiltration of the lamina propria and submucosa. 
The absence of plasma cells is characteristic. (H. 


& E 100.) 


In dysgammaglobulinemia!® and related 
disorders of benign lymphoid hyperplasia, 
nodular accumulations of lymphocytes 
cause a thickened nodular fold pattern 
(Fig. 54). Biopsy shows partial villous 
atrophy and an absence of plasma cells in 
the submucosa. Numerous small lympho- 
cytes and hypertrophied lymph follicles are 
also characteristic (Fig. 58).?° Serum pro- 
tein immunoelectrophoresis will show char- 
acteristic immunoglobulin patterns in these 
disorders.” 

Whipple’s disease is an uncommon cause 
of malabsorption and arthritis. Thickened 
irregular folds are more commonly found in 
the jejunum in this disorder.” Small bowel 
biopsy is diagnostic with swollen bulbous 
villi, and abundant macrophages with 
PAS- and gram-positive granules in the 
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Fic. 6. In eosinophilic gastroenteritis, thickened ir- 
regular folds are confined for the most part to the 
proximal small intestine. 


submucosa. Tiny gram-positive rod-shaped 
bacilli are always present in the mucosa of 
active cases.” 

How frequently systemic mastocytosis 
affects the gastrointestinal tract and causes 
malabsorption is subject to serious ques- 
tion. Thickened nodular folds have been re- 
ported in some cases. Biopsy is reported to 
show nodular mast cell infiltrate of the 
submucosa.’ 

Eosinophilic gastroenteritis may also 
present with thickened nodular folds mainly 
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in the proximal small intestine and antrum 
of the stomach (Fig. 6). Biopsy shows 
eosinophilic infiltration of various levels of 
the bowel wall.? 

In fibrocystic disease, thickened folds are 
confined to the proximal small intestine. 
These are found in both symptomatic and 
asymptomatic individuals, and they do not 
necessarily correlate with the malabsorp- 
tion state. Biopsy will show normal villi 
but an increased number of goblet cells, 
dilatation of the mucosal glands, gaping 
gland crypts and occasionally inspissated 
mucus in the bases of the crypts.! 

Degos’ disease or malignant atrophic 
papulosis on occasion presents with malab- 
sorption. Thickened regular folds are found 
in the proximal small bowel secondary to 
fibrotic plaques in the submucosa. Biopsy 
shows partial villous atrophy, submucosal 
fibrosis and occlusive fibrosis of small 
arterioles.” 

Among the parasites which may infest 
the human, only a few significantly alter 
the mucosal fold pattern of the small intes- 
tine and present with malabsorption. They 
are giardiasis, strongyloides and hookworm. 
The frequent association of giardiasis with 
the dysgammaglobulinemias is well docu- 
mented.” Each causes thickened regular 
folds and increased intestinal secretion. 
Biopsy of the small intestine may demon- 
strate the organisms, but they are more 
commonly recovered from the stool.!’ 

The Bassen-Kornzweig syndrome or a- 
beta-lipoproteinemia is a neuromuscular 
disorder presenting with ataxia, retinitis 
and steatorrhea.* Biopsy is characteristic 
with normal villi, but the mucosal cells are 
swollen with striking vacuolation.® The 
much rarer a-alpha-lipoproteinemia can 
cause this same clinical picture. 

In Waldenstr6m’s macroglobulinemia, a 
small number of patients may present with 
malabsorption. Roentgenographically, the 
mucosal folds are thickened and nodular. 
Pathologically, there is edema of the mu- 
cosa and lymphangiectasia. The lymphatics 
are filled with a proteinaceous eosinophilic 
material. Large eosinophilic macrophages 
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and lymphocytoid plasma cell infiltration 
are also found. Amyloid deposits have also 
been described.” 

The Zollinger-Ellison syndrome is sec- 
ondary to a non-beta islet cell tumor of the 
pancreas. Fulminating ulcer diathesis is 
secondary to increased gastrin secretion by 
this tumor. Increased gastrin levels are best 
diagnosed by radioimmunoassay. Clini- 
cally, diarrhea may also supervene. Roent- 
genographically, in addition to the ulcers, 
thickened irregular folds are frequently 
seen in the stomach, duodenum and prox- 
imal small intestine. Small bowel biopsy 1s 
normal.’ 

Pancreatic cholera is secondary to yet 
another non-beta islet cell tumor of the 
pancreas which secretes secretin or a 
secretin-like substance, resulting in pro- 
found diarrhea, hypokalemia, protein loss 
and achlorhydria. Secretin may be demon- 
strated by bioassay. Small bowel biopsy 1s 
normal in spite of the finding of dilatation 
and edematous folds. 


SUMMARY 


The diseases diffusely afflicting the small 
intestine and presenting with malabsorp- 
tin are numerous and uncommon. The de- 
~ lopment of several diagnostic modalities 

. the past 20 years has permitted accurate 

dinical and pathologic descriptions of many 
of these entities. 

A classification has been put forth based 
on the gross appearance of the mucosal 
folds and the presence or absence of intes- 
tinal dilatation as determined by small 
bowel roentgen examination. 

It is proposed that correlation with 
small bowel biopsy, clinical findings and 
simple laboratory methods usually indi- 
cates a definitive diagnosis. 

Data processing and computer analysis 
should be the next step in the application 
of this classification. 


Timothy E. Tully, M.D. 
Radiology Service 

Veterans Administration Hospital 
Minneapolis, Minnesota 55417 
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THOSE OTHER TYPES OF ENTEROCOLITIS* 


By TIMOTHY E. TULLY, M.D., and SAMUEL B. FEINBERG, M.D. 


MINNEAPOLIS, MINNESOTA 


A US describing a great number of 
toxic and inflammatory conditions 
afflicting the gastrointestinal tract have ap- 
peared in the medical literature in the past 
3 decades. Many of these descriptions have 
been case reports of unusual clinical condi- 
tions which the investigators have labeled 
as separate and new clinical entities. We 
shall attempt to correlate related findings 
in these various uncommon entities and to 
simplify the classification into 4 categories. 
The spectra of ulcerative colitis and trans- 
mural colitis have been excluded from this 
study. The rationale for this classification 
will be discussed and the roentgenographic 
features of each will be described. 


MATERIAL AND METHOD 


Several cases of uncommon types of en- 
terocolitis have recently come to our atten- 
tion. Interest in these cases has prompted a 
review of the literature and a retrospective 
analysis of autopsies and roentgenograms 
of various types of enterocolitis seen at the 
University of Minnesota and affiliated hos- 
pitals since 1954. Those patients with a 
diagnosis of ulcerative colitis, granuloma- 
tous enterocolitis, and specific types of 
inflammatory colitis, such as tuberculous 
and amebic, were excluded from this study. 
Three hundred and fifty-three autopsies 
with a final dfagnosis of enterocolitis of 
various types were reviewed. One hundred 
and fifty records were complete and in- 
cluded in the study. Sixty-two of these 150 
had their roentgenographic examinations of 
the abdomen, contrast medium studies of 
the gastrointestinal tract, and/or angiogra- 
phy during the course of their acute illness 
and shortly before death. 

We classified all the various entities re- 
viewed as follows: (1) pseudomembranous 
enterocolitis; (2) adult necrotizing entero- 


colitis; (3) neonatal necrotizing entero- 
colitis; and (4) nonocclusive ischemic en- 
terocolitis. The results of this retrospective 
analysis appear in Tables 1, m, m1 and Iv. 

The clinical and pathologic findings in 
each of the 4 categories are described in the 
Discussion. The significant roentgeno- 
graphic findings are as follows: 

Pseudomembranous enterocolitis (Fig. 1, 
A-C) usually presents with thickened mu- 
cosal folds (70 per cent) and dilated bowel 
(5o per cent). Pneumatosis is not infrequent 
(17 per cent) and toxic megacolon occurred 
(10 per cent). Normal roentgenograms were 
encountered in Io per cent. 

The most common roentgen findings in 
adult necrotizing enterocolitis (Fig. 2, 
A-C) are: intramural air (73 per cent), 
either submucosal or subserosal; air within 
the portal venous system (55 per cent); and 
pneumoperitoneum. Dilatation (73 per. 
cent) and bowel wall edema (45 per cent) 
were also frequently encountered. : 

Neonatal necrotizing’ enterocolitis (Fig. 
3, 4 and B) usually presents with pneuma- 
tosis (100 per cent), dilated bowel (60 per 
cent), and mucosal edema (7o per cent). 
Portal venous gas was present in I patient. 

In nonocclusive ischemic enterocolitis 
(Fig. 4, 4-C), the most consistent finding 
was that of simple dilatation, either local or 
generalized ileus (80 per cent), and variable 
amounts of mucosal edema (33 per ‘cent). 

Contrast medium examinations of the 
colon were performed in only 3 of the cases 
with pseudomembranous enterocolitis. One 
showed marked edema of the mucosa, 
another showed shaggy pseudomembrane 
formation and the third showed changes 
indistinguishable from acute ulcerative 
colitis. In this case, a toxic megacolon de- 
veloped soon after the barium enema 
examination. The role of the barium enema 


* From the Department of Diagnostic Radiology, University Hospital, University of Minnesota, Minneapolis, Minnesota. 
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TABLE Í 


CLINICAL FINDINGS 
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Cases A Age Heart 
verage | Disease 
Pæeudomembranous 
enterocolitis 29 8 
Adult necrotizing 
enterocolitis 1I 2 





Nonoccluatve ischemic 
enterocolitis 18 











* Blood urea nitrogen > 50 mg. per cent. 
t All had blood urea nitrogen tests >100 mg. per cent. 


$ Five children, aged 7 weeks to 13 years, all had either lymphoma or leukemia. 


TABLE I] 


CLINICAL FINDINGS IN NEONATAL 
NECROTIZING ENTEROCOLITIS 


7 Patients 
Cases 
Age range s days-I year” 
Premature 4 
Hyaline membrane 3 
Perforation 3 
Other congenital anomalies at 


* Child aged 1 year with agammaglobulinemia. 
t One child with Down’s syndrome with biliary atresia and one 
child with congenital narrowing of the sigmoid colon. 


examination in precipitating this complica- 
tion is suggested but not proven. 

None of the cases of necrotizing or isch- 
emic enterocolitis had contrast medium 
studies. This undoubtedly reflects the 
severity of their clinical condition. 


Two patients with ischemic enterocolitis 
had angiography which demonstrated pa- 
tent major vessels. | 

The importance of the plain film roent- 
genogram in the diagnosis in these condi- 
tions is self-evident. 


DISCUSSION 


The medical literature is replete with 
confusing descriptions of various specific 
types of enterocolitis. The majority of these 
descriptions have appeared in the last 3 
decades. The nosology of these entities has 
also grown exponentially as various investi- 
gators have attempted to describe and 
classify unusual, clinical, and pathologic. 
conditions afflicting the bowel and label 
them as specific entities. This study will 
attempt to group all of these various enti- 
ties into 4 conditions based on clinical and 
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TABLE IV 


ROENTGENOGRAPHIC FINDINGS 





Nonocclhusive ischemic 
enterocolitis 


autopsy findings. Roentgenographic and 
pathologic correlation together with a de- 
scription of the roentgen findings will be 
offered for each. 

(1) Pseudomembranous enterocolitis was 
first described by Billroth in 1867.!* The en- 
tity has reappeared in the literature under a 
variety of titles: diphtheritic enterocolitis; 
acute postoperative enterocolitis;!® staphy- 
lococcal pseudomembranous enterocolitis ;* 
and antibiotic enterocolitis.‘ Penner and 
Bernheim?’ reported the first large series in 
this country and described the pathologic 
findings. The intestinal tract is usually 
dilated. and filled with liquid feces. The mu- 
cosal surface is generally lined with a friable 
adherent white or tan pseudomembrane 
that occurs either in isolated plaques or as 
an extensive confluent process. When the 
membrane is stripped off, the underlying 
mucosa is usually ulcerated, congested, and 
edematous (Fig. 18). 

Microscopically, the membrane consists 
of necrotic cellular debris, fibrin, mucus, 
and inflammatory cells..Occasionally, bac- 
teria and fungi are identified‘ (Fig. 1C). As 
the disease progresses, the entire mucosa 
may undergo coagulative necrosis and at 


this stage the membrane may slough, leav- 


ing an ulcerated pyogenic surface. Thrombi 

and fibrinoid changes in the submucosal 

blood vessels have also been described.® 
The cause of this entity has been long 





debated. The 3 general categories of etio- 
logic significance are: (1) antibiotics; (2) 
predisposing debilitating conditions; and 

(3) staphylococcal infection. 

The role of antibiotics is uncertain. Re- 
ports of the disease occurred before the ad- 
vent of antibiotics. Nevertheless, numerous 
reports in the 1950s and 1960s implicated 
antibiotics as causal agents.” Recently it 
has been emphasized that the disease may 
occur in apparently normal persons who are 
given wide spectrum antibiotics for unre- 
lated causes.? We have recently reported a 
reappearance of this disease in patients 
placed on clindamycin.” 

The common denominator in surgery, 
heart disease, uremia, sepsis, leukemia, 
lymphoma, carcinoma, and patients on 
immunosuppressive therapy. is debility. 
Menaker and . Van Hagen" stressed the 
role of intestinal obstruction. Shock has 
also been mentioned,!® but most observers 
now feel that the latter is the result of pro- 
found diarrhea and toxicity rather than the 
cause of the syndrome.* 

Staphylococcal infection has also been 
frequently implicated.” Indeed, the entero- 
toxin may contribute to the clinical picture 
of toxicity, but the organism is cultured in 
only 25—50 per cent of cases and is certainly 
not the sole factor in the development of 
the entity. Staphylococcus was cultured in 
6 of 29 cases in this study. Thus, pseudo- 
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Fic. 1. (4) A plain film abdominal roentgenogram 
from a patient with pseudomembranous en- 
ter colitis shows toxic dilatation of the colon and 
thickened folds in a dilated small intestine. (B) 
Autopsy specimens from the same patient show 
an extensive pseudomembrane covering the small 
intestine (left) and patchy pseudomembrane 
formation in the colon (right). (C) Mucosal 
necrosis with inflammatory cells and a debris- 
filled pseudomembrane are evident in this section 
from the small intestine. (H. and E. 100.) 


_ genographically 


Voi. 121, No. 2 


membranous enterocolitis is an opportunis- 
tic disease that may arise in a variety of 
clinical situations and no one factor is 
common to all. 

Clinically, patients are profoundly ill 
with shock, dehydration, and explosive 
diarrhea. 

The roentgenographic findings were first 
described by one of us® and recently we de- 
scribed the newer contrast medium and 
abdominal scout film roentgen findings in 
this entity. Similar findings were also re- 
ported by Schapiro and Newman.” The 
most consistent roentgenographic finding 


_observed is a dilatation of the small bowel 
generally associated with edematous and 


thickened mucosal folds. The thickening of 
the mucosal folds may be due to the pseu- 
domembrane covering the bowel surface 
(Fig. 14). A shaggy appearance to the 
mucosa indicates partial sloughing or inter- 
mittent areas of pseudomembrane forma- 
tion. Toxic megacolon was present in 3 of 
2g cases in the present study. Dyskinetic 
ileus is frequently observed. If contrast 
agents are used, one can anticipate finding 
edema and a shaggy appearance of the 
mucosa and/or ulceration which is identical 
to inflammatory or ischemic colitis. The 
findings are therefore nonspecific and roent- 
indistinguishable from 
many other types of toxic or inflammatory 
lesions of the bowel. 

Treatment is bowel rest, institution of 
antistaphylococcal antibiotics, pressor 
agents, and steroids. Despite vigorous ther- 
apy, the outcome is frequently fatal. 

(2) Necrotizing enterocolitis was first de- 
scribed in 1947 by Jeckeln." He reported a 
necrotizing enteritis which he called 
“Darmbrand,” literally gut-burn as anal- 
ogous to heartburn. This was later shown 
by Zeissler and Rassfeld-Sternberg*® to be 
due to a beta toxin of Clostridium welchti 
Type F. A similar disorder was described 
by Murrell and Roth!® as afflicting the 
jejunum in natives of New Guinea and is 
due to pork infected with Clostridium 
welchii Type C. This entity is referred to as 
pig-bel. Other terms used to describe this 
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entity are enteritis necroticans, necrotizing 
colitis, necrotizing jejunitis and gangrenous 
enterocolitis. As one can see by these terms, 
various segments of the gastrointestinal 
tract can be involved in the process. 

Pathologically, the affected bowel is 
demonstrated by varying degrees of ulcera- 
tion and foci of patchy green-brown necro- 
sis along its length (Fig. 2B). The extent of — 
the disease is usually greater on the mu- 
cosal surface than on the serosal surface. 
Intramural gas bubbles may be identified 
grossly and perforations of the bowel are 
relatively frequent. The major mesenteric 
blood vessels. supplying the afflicted por- 
tions of the bowel are patent, thereby dif- — 
ferentiating the entity from gangrene sec- 
ondary to major vessel occlusion.'* Portal 
vein gas may also be identified on gross 
examination. 

Microscopically, there is a coagulative 
necrosis: of the mucosa and submucosa. 
Leukocyte infiltration is seen at the junc- 
tion of the necrotic and non-necrotic re- 
gions (Fig. 2C). Gram positive bacilli may 
be identified in the necrotic tissue and gas 
bubbles may be identified in the submu- 
cosa. Necrosis with perforation and peri- 
tonitis may also develop. 

The etiology is usually Clostridium 
welchit, Escherichia coli or Klebsiella aero- 
bacter organisms causing gangrenous bowel 
in patients with predisposing debilitating 
conditions such as severe heart disease or 
prolonged hypotension. Others have em- 
phasized the role of bowel distention and 
obstructing neoplasms." 

Clinically, necrotizing enterocolitis of the 
adult presents with an onset of severe ab- 
dominal pain that suggests an intra-ab- 
dominal emergency requiring immediate 
surgery. 

Roentgenographic findings were de- 
scribed by Rigler and Pogue* and consist 
of intramural gas, varying degrees of dilata- 
tion, and mucosal edema. The intramural 
gas, submucosal and serosal, is by far the 
most consistent finding and is frequently 
complicated by gas within the confines of 
the portal vein. The etiology of the portal 





Fic. 2. (4) A plain film roentgenogram of the upper 
abdomen in adult necrotizing enterocolitis shows 
air within the splenic (arrows) and portal veins. 
(B) An autopsy specimen of the colon demon- 
strates congestion and submucosal pneumatosis. 
(C) Microscopically, in adult necrotizing en- 
terocolitis, there is a coagulative necrosis of the 
mucosa, submucosa and muscularis with leuko- 
cytic infiltration. (H. and E. 25 X.) 


venous gas is unknown but may represent 
the product of gas forming organisms or 
mucosal necrosis with ulceration and escape 
of intraluminal gas into the exposed sub- 
mucosal blood vessels. Roentgenographi- 
cally the entity is impossible to distinguish 
from mesenteric arterial or venous throm- 
bosis which may also cause intramural air 
and portal venous air (Fig. 24). 

Treatment consists of antibiotics, bowel 
rest, and resection of the involved segment 
of bowel when possible. Nearly all cases in 
the adult are fatal. 

(3) Neonatal necrotizing enterocolitis 
was first convincingly characterized by 
Berdon and co-workers in 1964.3 The entity 
is increasingly recognized as a specific dis- 
ease. Pathologically, any segment of the 
bowel may be involved with varying de- 
grees of ulceration and necrosis but pri- 
marily affected are the ileum, jejunum, 
cecum, and ascending colon. Perforations 
are common, and intramural air is fre- 
quently seen on gross examination.®’ 

Microscopically, there is a sloughing of 
the surface epithelium, frequently accom- 
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panied by submucosal hemorrhages. The 
denuded areas may be covered by a delicate 
fibrinous exudate containing cellular debris 
and scanty inflammatory cells. Gas bubbles 
are often present in the submucosa (Fig. 
38). Fibrin thrombi are found in the sub- 
mucosal and superficial muscularis vessels 
with occasional perivascular hemorrhages.’ 
Peritonitis is a fatal complication. 

Clinically, patients present from 2 to 7 
days of life with dyspnea, abdominal dis- 
tention, and occasional gastrointestinal 
bleeding and vomiting. Positive blood cul- 
tures for Escherichia coli, Klebsiella pneu- 
montae, and Aerobacter aerogenes are fre- 
quently obtained. Hyaline membrane dis- 
ease and prematurity are often associated 
findings.?° 

The etiology is unknown. Some postulate 
a localized Shwartzman reaction. Others 
postulate pyogenic bacterial infection or 
infected amnionitis.?° Perinatal hypoxia is 
also considered to be of etiologic signifi- 
cance and may be similar to the “diving 
reflex,” in that blood is shunted away from 
certain areas in a response to hypoxia.” 


Umbilical catheters deserve special atten- 
tion, since their use increases the potential 
for sepsis and vascular thromboses.”’ In the 
present study, which did not attempt to 
encompass all of the cases of neonatal nec- 
rotizing enterocolitis seen at our institu- 
tion, prematurity was a frequent finding. 

Roentgenographically, submucosal ac- 
cumulation of air is the common denomina- 
tor present in all cases in this series despite 
the fact that pneumatosis by itself does not 
indicate necrotizing enterocolitis. Minimal 
dilatation associated with some edema of 
the mucosal folds may also be encountered 
(Fig. 34). Portal venous gas and pneumo- 
peritoneum are well recognized roentgeno- 
graphic findings in this entity. Goldstein 
et al.’ reported a case with portal venous 
gas in a patient that survived. 

Treatment of this entity consists of anti- 
biotics, gastrostomy, resection of the ne- 
crotic segment, and supplementary hyper- 
alimentation.! 

(4) Nonocclusive ischemic enterocolitis 
is an entity which has been variously de- 
scribed in the past as uremic enterocolitis,! 
hemorrhagic enterocolitis, acute post- 
operative enterocolitis,'® staphylococcal en- 
terocolitis, and terminal or preagonal en- 
terocolitis.’° It is now thought to be a rather 
specific entity caused by transient ischemia 
of the alimentary tract which is insufficient 
to cause full thickness infarction of the 
bowel. The entire gastrointestinal tract 
or only a portion may be involved. The 
major blood vessels supplying the bowel 
are patent. Precipitating factors are nu- 
merous and they are: hypotension, splanch- 
nic vasoconstriction, cardiac and aortic 
surgical operations, and intestinal obstruc- 
tion. Predisposing factors include respira- 
tory insufficiency, anemia, uremia, and a 
debilitated state. Schwartz et al. have 
emphasized the role of congestive heart 
failure, shock, and especially bowel disten- 
tion. The distended bowel apparently par- 
ticlpates in a chain of events leading to 
progressive encroachment on the vascular 
integrity. 

Pathologically, the affected portion of 
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Fic. 3. (4) A left lateral decubitus roentgenogram 
from a newborn with necrotizing enterocolitis 
shows pneumatosis (|), and portal venous air 


(—). (B) Microscopically there is extensive 
mucosal necrosis, inflammatory cell infiltrate and 
subserosal pneumatosis. (H. and E. 25X.) 


the gut in nonocclusive ischemic entero- 
colitis is intensely congested and frequently 
hemorrhagic with free blood in the lumen. 
Petechiae may also be identified. The serosa 
may be congested and discolored, or may 
appear quite normal. Ulcers, if present, are 
minute and irregularly distributed. They 
may encircle the entire lumen, or in the 
colon they may have a longitudinal orienta- 
tion along the taeniae coli (Fig. 4B). 
Microscopically, hemorrhages are found 
in the mucosa and submucosa. Fibrin 
thrombi in mucosal capillaries are charac- 
teristic of nonocclusive ischemic entero- 
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Fic. 4. (4) A plain film abdominal roentgenogram 
from a patient with nonocclusive ischemic en- 
terocolitis shows edematous folds (arrows) in the 
small intestine with thickened bowel wall. (B) 
The autopsy specimens show petechiae in the 
colon (left) and intense congestion and hemor- 
rhage in the small intestine (right). (C) In non- 
occlusive ischemic enterocolitis, there is extensive 
submucosal hemorrhage anc thrombi in the sub- 
mucosal venules and veins. (H. and E. 100.) 


colitis. In severe cases, they extend into the 
submucosal venules and veins. Sometimes 
there is actually necrosis of venules even 
when they do not contain thrombi. Apart 
from capillaries, the vessels affected are al- 
ways veins and venules, never arteries or 
arterioles! (Fig. 4C). After 3 or 4 days the 
mucosa becomes necrotic, undergoes disso- 
lution and ulcerates. Perforation may oc- 
cur. Healing may be rapid if the disorder is 
mild. However, when ulceration extends 
through the muscularis mucosae, healing 1s 
by cicatricial granulation and at this stage 
one may refer to the disorder as chronic. 
Unsuspected retroperitoneal perforations 
were reported by Moss and Margulis.” 
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Clinically, patients are usually hospital- 
ized with a severe illness presenting with 
shock and rectal bleeding. If the chronic 
form is present, symptoms of bowel ob- 
struction may be present. 

Roentgenographically, a wide spectrum 
of changes has been reported by Schwartz 
et al. Edematous mucosal folds called 
pseudotumors, thumbprinting and trans- 
verse ridging are well recognized findings 
and are secondary tc either congestion of 
the bowel wall and/or intramural bleeding. 
Small superficial mucosal ulcerations on 
contrast medium studies and occasionally 
isolated deep ulcerations have been re- 
ported. Intramural gzs has been described, 
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but is an uncommon finding and was not 
present in any of the 18 cases in this series. 
In the present study, the paucity of roent- 
genographic findings was striking. In fact, 
the only consistent finding was a nonspe- 
cific dilatation of the colon and/or small 
bowel in the presence of minimal fold 
thickening (Fig. 44). One patient in the 
present study had a complicating toxic 
megacolon. 

In conclusion, we believe that most of 
the uncommon types of enterocolitis re- 
ported in the past 3 decades can be grouped 
into 4 basic categories based on clinical and 
autopsy findings. There is a great overlap 
in the roentgenologic findings in these enti- 
ties which are nonspecific and reflect only 
insult to the bowel. As stated so eloquently 
by Margulis’ in his address to the Radio- 
logical Society of North America in 1971, 
“Tt is important to realize that the colon, 
like the skin, has only a limited number of 
possible reactions to a host of harmful 
agents and processes and like the skin can 
blush, swell, ulcerate, or crack.” 

Certain roentgenographic signs may fa- 
vor one diagnosis over others, but a more 
definitive diagnosis generally awaits clini- 
cal, laboratory, and more often surgical 
and/or autopsy verification. The differenti- 
ation of these entities from the more com- 
mon types of inflammatory and ischemic 
lesions may be exceedingly difficult. The 
dramatic plain film roentgen findings in a 
severely ill patient with no history of pre- 
existing inflammatory disease should at 
least suggest the possibility of these un- 
common types of enterocolitis. 

It is emphasized that even in the era of 
sophisticated special procedures and con- 
trast medium studies, the plain film roent- 
genogram may be the only opportunity 
that the radiologist has to evaluate these 
critically ill patients, and its significance 
should not be underestimated. 


SUMMARY 


Various types of enterocolitis have been 
described in the past 3 decades and labeled 
as specific entities. We believe that these 
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can be grouped into 4 convenient categories 
based on clinical and pathologic findings. 
The entities are discussed and the patho- 
logic and roentgenographic features of each 
are described. The importance of the plain 
film abdominal roentgenogram is empha- 
sized. 


Samuel B. Feinberg, M.D. 
Department of Radiology 

Box 292 Mayo Memorial Building 
Minneapolis, Minnesota 55455 
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CLINDAMYCIN (CLEOCIN) COLITIS* 


By LEROY E. COHEN, M.D., MAJOR, MC, CHARLES J. SMITH, M.D., MAJOR, MC, 


JAMES D. PISTER, M.D., CAPTAIN, MC, and RALPH F. 


FORT SAM HOUSTON, 


ECENTLY, clindamycın hydrochlo- 
ride hydrate (Cleocin) has been re- 
ported to cause a severe protracted colitis.’ 
This type of colitis may be indistinguish- 
able clinically and roentgenographically 
from inflammatory or vascular bowel 
disease. 

The purpose of this report is to describe 
further the clinical and roentgenographic 
manifestations of clindamycin-associated 
colitis. To our knowledge, this is the first 
report in detail of the roentgenologic find- 
ings of this drug-associated colitis. These 
findings deserve emphasis as the radiologist 
should include this entity in the differential 
diagnosis of inflammatory or vascular bowel 
disease. 


REPORT OF CASES 


Case 1. I.B. A 79 year old Caucasian female 
wita a past history of right radical mastectomy 
for carcinoma of the right breast accidentally 
cut the first finger of her right hand. This re- 
sulted in fever and cellulitis, which was treated 
with oral and parenteral penicillin. Because the 
cellulitis failed to resolve with penicillin ther- 
apy, clindamycin, 150 mg. q.i.d., was adminis- 
tered. Cramping abdominal pain, fever, and 
diarrhea (8 to 12 bowel movements per day) 
without hematochezia began 1 day after the 
initiation of clindamycin therapy. Despite the 
cessation of clindamycin after 4 days and symp- 
tomatic treatment including steroid enemas, 
severe abdominal cramping and diarrhea per- 
sisted for 3 weeks, necessitating hospitalization. 
Proctoscopic examination revealed an edema- 
tous, nonfriable, hemorrhagic mucosa with 
cream-colored plaques scattered throughout the 
rectum. The barium enema roentgenogram re- 
vealed a nodular mucosal pattern throughout 
the entire colon and rectum without ulceration 
or terminal ileum involvement (Fig. 1). The 


patient improved steadily with treatment of 


and 


Six 


intravenous fluids, 
(Lomotil). 


nasogastric suction, 
diphenoxylate hydrochloride 





WELLS, M.D., COLONEL, MC 


TEXAS 


Fic. 1. Case 1. Postevacuation barium enema roent- 
genogram reveals thickened mucosal folds with a 
nodular pattern throughout the entire colon. 


weeks after the administration of clindamycin, 
the patient was asymptomatic and the barium 
enema examination results were normal. 


Case 11. C.M. A 22 year old white woman 
was admitted to the Obstetrical Service in ac- 
tive labor precipitated 1 month prematurely by 
a diarrheal illness. Two weeks prior to delivery, 
the patient developed an upper respiratory 
tract infection for which clindamycin hydro- 
chloride monohydrate, 150 mg. q.i.d., was pre- 
scribed for 1 week. With this regimen, the pa- 
tient developed 2 loose stools per day. The 
upper respiratory tract symptoms abated, and 
the stools returned to normal with cessation of 
clindamycin therapy. Six days later the patient 
developed crampy lower abdominal pain, fever, 
and watery diarrhea 6 to 10 times daily. Sibi 
taneous labor resulted in the delivery of a 
2.4 kg. infant. Proctoscopic examination re- 
vealed an edematous but nonfriable rectal mu- 


* From the Department of Radiology and Gastroenterology Service, Brooke Army Medical Center, Fort Sam Houston, Texas. 
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Fig. 2. Case 11. Filled barium enema roentgenogram 
shows multiple irregular filling defects throughout 
the entire colon. 


cosa with multiple cream-colored, plaque-like 
lesions. A barium enema roentgenogram later 
revealed an ahaustral colon containing numer- 
ous persistent irregular filling defects; multiple 
ulcerations were present throughout the entire 
colon (Fig. 2; and 3). The rectum was less se- 
verely involved, and the terminal ileum was 
normal. These roentgenographic findings sug- 
gested idiopathic ulcerative colitis, although 
ischemic or infectious colitis was considered. 
Rectal biopsy showed nonspecific inflammation. 
No pathogenic bacteria or fungi were recovered 
on culture. The patient showed rapid clinical 
improvement with the intravenous administra- 
tion of corticotropin and subsequent oral pred- 
nisone therapy. One month following hospital 
discharge, the patient was having 1 to 2 formed 
bowel movement a day while taking 20 mg. of 
prednisone daily. 


Case 11. R.A. A 61 year old white male 
sustained his second myocardial infarction on 
February 7, 1973. His hospital course was com- 
plicated by bronchitis and congestive heart 
failure for which he received clindamycin, digi- 
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talis, and anticoagulant therapy. Several days 
later he developed right-sided abdominal pain 
and an abdominal mass. Exploratory laparot- 
omy revealed a rectus sheath hematoma, mas- 
sive ascites, and a dilated and thickened edema- 
tous colon. Clindamycin was stopped at the 
time of laparotomy. The postoperative course 
was complicated by profuse watery diarrhea, 
oliguria, azotemia, and Cheyne-Stokes respira- 
tions. The patient later improved, and a barium 
enema roentgenogram was obtained. Diffuse 
ulceration from the rectum to the cecum was 
interpreted as compatible with ischemic or 
ulcerative colitis (Fig. 4). Prednisone, 50 mg. 
q.1.d., resulted in improvement of the diarrhea, 
and the patient was transferred to Brooke 
Army Medical Center 6 weeks after initial hos- 
pitalization. On admission, a supine abdominal 
roentgenogram showed a markedly dilated 
toxic megacolon (Fig. 5). Proctosigmoidoscopy 
demonstrated numerous 2-3 mm. raised, white- 
to-yellow, creamy plaques characteristic of 
clindamycin-associated colitis (Fig. 6). Cul- 
tures for fungi, ova, and parasites were nega- 
tive. Rectal biopsy showed nonspecific mucosal 
ulceration and acute inflammation. Corticoste- 
roids were continued, ard total parenteral nu- 
trition was initiated because of persistent 


FıG. 3. Case 11. Postevacuation roentgenogram shows 
marked irregularity and ulceration of the mucosa. 
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megacolon. The patient subsequently developed 
a Candida fungemia, disseminated intravascular 
coagulopathy, and expired on the seventeenth 
day after transfer to Brooke Army Medical 
Center. Necropsy confirmed the presence of an 
acute colitis with marked dilatation. Despite 
evidence of generalized arteriosclerosis, micro- 
scopic sections showed no evidence of colonic 
ischemia. 


DISCUSSION 


Clindamycin hydrochloride hydrate is a 
new synthetic antibiotic, 7.e., a 7 chloro-7 
deoxy modification of lincomycin. Clinda- 
mycin reportedly has better absorption and 
fewer gastrointestinal side effects than the 
parent compound, lincomycin. Clindamy- 
cin is used widely for its antibacterial ac- 
tivity against gram-positive organisms and 
is the drug of choice in the treatment of 
anaerobic infections.! The reported inci- 
dence of mild diarrhea following clindamy- 
cin administration has varied from 4 per 
cent to 33 per cent.*” 





Fic. 4. Case 111. Oblique roentgenogram of the colon 
shows the marked mucosal ulceration. 
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Fic. 5. Case 111. Note the severely dilated megacolon 
which measured 13.5 cm. to the right of the spine. 


In our series of 6 confirmed cases, the 
main clinical feature was the sudden onset 
of severe diarrhea and abdominal pain 
mimicking inflammatory or vascular bowel 
disease. This occurred coincident with the 
simultaneous oral administration or com- 
pletion of clindamycin therapy. All patients 
had a protracted course of several weeks, 
requiring hospitalization despite cessation 
of clindamycin therapy. 

Barium enema examinations performed 
on 6 of these patients revealed abnormali- 
ties in 3. The findings included marked 
mucosal changes either of a diffuse ulcera- 
tion with or without intraluminal masses or 
a generalized mucosal nodularity. In all 
cases, there was total colonic involvement. 
Similar rectal abnormalities were present, 
although more subtle in appearance. An 
additional finding in Case 111 was the occur- 
rence of toxic megacolon. Heretofore, this 
has been described only in ulcerative colitis, 
granulomatous colitis,’ amebic colitis,’ and 
pseudomembranous enterocolitis.’ 

It is readily apparent from the cases pre- 
sented that the roentgenographic findings 
of clindamycin colitis are nonspecific. The 
2 cases of diffuse colonic ulceration sug- 
gested the diagnosis of idiopathic ulcerative 
or ischemic colitis, although an infectious 
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Fic. 6. Case 111. Colonoscopic photograph. Charac- 
teristic 2-3 mm. diameter raised, white to cream- 
colored plaques are seen peripherally. These have 
become confluent centrally. Also noted is bleeding 
due to contact friability of the mucosa. 


etiology was also considered. The mucosal 
nodularity noted in I case was attributed to 
Crohn’s disease, although infiltrative dis- 
eases such as lymphosarcoma, reticulum cell 
sarcoma, and amyloidosis were suggested. 

A case similar to these was discussed by 
Harkleroad and Rinaldo.’ A 76 year old 
female treated with novobiocin-tetracycline 
capsules developed a colitis with I cm. 
creamy-white mucosal patches which even- 
tually became confluent. Biopsy showed 
nonspecific inflammatory changes. Barium 
enema examination was consistent with a 
diffuse ulcerative process of the colon. 

In all of our cases, proctoscopic findings 
of a distinctive, elevated, cream-colored, 
plaque-like lesion superimposed on an 
erythematous and friable or edematous mu- 
cosa were discovered. Biopsy of the plaque- 
like lesions revealed nonspecific inflamma- 
tory changes; no pathogens were obtained 
on culture. Treatment consisted of intra- 
venous hydrocortisone, hydrocortisone ene- 
mas, and replacement of oral intake with 
intravenous fluids. 
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SUMMARY 


Clindamycin (Cleocin) is a synthetic 
antibiotic used widely against gram-posi- 
tive and anaerobic organisms. 

In 6 patients receiving this drug, we have 
observed the acute onset of colitis lasting 
several weeks. Barium enema examinations 
in all patients revealed that 3 had marked 
mucosal abnormalities and 3 were normal. 
The changes included diffuse ulcerations, 
irregular mucosal masses, or uniform nodu- 
larity of the entire colon and rectum. 

The diagnosis is established by the proc- 
toscopic finding of unique cream-colored, 
plaque-like lesions superimposed on a fria- 
ble or edematous mucosa. 


Ralph F. Wells, M.D., Colonel, MC 
Gastroenterology Service 

Brooke Army Medical Center 

Fort Sam Houston, Texas 78234 
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INFLAMMATORY PSEUDOTUMOR OF THE 
SMALL INTESTINE” 


By WILLIAM L. CAMPBELL, M.D., WILLIAM M. GREEN, M.D., and WILLIAM B. SEAMAN, M.D. 


NEW YORK, NEW YORK 


NFLAMMATORY pseudotumor! (eo- 

sinophilic granuloma,® inflammatory fi- 
broid polyp,’ Vaněk tumor!) is an uncom- 
mon non-neoplastic predominantly submu- 
cosal lesion of the gastrointestinal tract. 
Vanek!" was first to define the entity his- 
tologically, based upon 6 cases of what he 
termed “gastric granuloma with eosinophilic 
infiltration.” The roentgenographic fea- 
tures of gastric “granuloma with eosino- 
phils” have been described by Rigler et al. 

The gastric antrum is the most fre- 
quently reported site of inflammatory 
pseudotumors. Reports of extragastric lo- 
cations have been rare, with the small in- 
testine being the second most commonly 
reported location. 

The purpose of this paper is to describe 
the roentgenographic findings in inflam- 
matory pseudotumor of the small intestine. 
The roentgen features will be compared to 
those of eosinophilic gastroenteritis, a con- 
dition thought by some authors to be re- 
lated to inflammatory pseudotumor.*!° 
The etiology, pathology, and clinical as- 
pects will be considered. 


REPORT OF CASES 


Case 1. S.W., 177-04-83, a 49 year old female, 
was admitted to Columbia-Presbyterian Medi- 
cal Center (CPMC) because of rectal bleeding 
and weight loss. There was no history of aller- 
gies. Abdominal examination was normal. 
Laboratory data included a hematocrit of 26 
per cent, anormal leukocyte count and differen- 
tial count with no eosinophils. 

Upper gastrointestinal series and tubeless hy- 
potonic duodenography revealed a 2.5 cm. 
sessile polypoid mass in the first portion of the 
duodenum (Fig. 1). Duodenoscopy revealed the 
mass to be soft and pliable with normal over- 
lying mucosa. 





Fic. 1. Case 1. Inflammatory pseudotumor of the 
duodenum. In the apex of the bulb, there is a 2.5 
cm. sessile polypoid mass. The adjacent mucosa is 
normal. The roentgenographic appearance simu- 
lates that of a primary duodenal neoplasm. 


' At laparotomy, a 3 cm. mass was found in the 
first portion of the duodenum. A biopsy was 
taken. 

The specimen was a 1.7 X1.2 cm. piece of ho- 
mogeneous gray tissue. Histologically, inflamed 
granulation tissue, containing numerous scat- 
tered eosinophils and histiocytes, was seen. The 
overlying mucosa was unremarkable and the 
adjacent Brunner glands appeared hyperplastic. 

Pathologic diagnosis was inflammatory pseu- 
dotumor of the duodenum, with Brunner gland 
hyperplasia. 

Comment. This inflammatory pseudotumor of 
the first portion of the duodenum (Fig. 1) simu- 
lated a benign neoplasm roentgenographically. 
The source of the rectal bleeding in this patient 
was not determined with certainty. It probably 
was not related to the inflammatory pseudo- 
tumor. 


Case 11. E.G., 81-16-69, a 60 year old female, 
was admitted to CPMC for elective cholecys- 


* From the Department of Radiology, College of Physicians and Surgeons, Columbia University, Columbia-Presbyterian Medical 


Center, New York, New York. 
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Fic. 2. Case 11. Inflammatory pseudotumor of the duodenum. (4) Four years before, the patient had an 
ulcer in the duodenal bulb. (B) Four months prior to admission, the bulb appeared deformed. 
At operation, a I cm. inflammatory pseudotumor was found on the greater curvature aspect; an old 
anterior peptic ulcer scar was also present. This case is of interest because the inflammatory pseudotumor 
occurred in a patient with a previous documented peptic ulcer. Such an association has been noted by 


other authors. 


tectomy for cholelithiasis. She had had symp- 
toms of peptic ulcer disease for 7 years. There 
was no history of allergies. 

Four years before admission, a duodenal ulcer 
was documented on upper gastrointestinal 
series (Fig. 24). Another upper gastrointestinal 
series 4 months prior to admission demon- 
strated a deformed duodenal bulb interpreted 
as being consistent with chronic peptic ulcer 
disease (Fig. 2B). 

Physical examination and laboratory tests 
were normal, including a blood leukocyte count 
of 5,400, with a normal differential count and 
no eosinophils. 

At cholecystectomy, the duodenal bulb ex- 
hibited an old peptic ulcer scar. A well deline- 
ated, hard, spherical 1 cm. mass was excised 
from the greater curvature of the bulb just dis- 
tal to the pylorus. 

This mass measured 0.70.6 X0.5 cm. and 
was composed of loose myxoid fibrous tissue 
with scattered small vascular channels. Numer- 
ous inflammatory cells, predominantly eosino- 
phils and polymorphonuclear leukocytes, were 
seen, but lymphocytes, histiocytes and plasma 
cells were also recognized. 

Pathologic diagnosis was inflammatory pseu- 
dotumor of the duodenum. 

Comment. This lesion, as were some of the in- 
flammatory pseudotumors reported in the 
literature, as well as our Cases 111 and Iv, was 
originally diagnosed pathologically as a fibroma. 


On the basis of current histologic criteria, the 
lesion is considered to be inflammatory, not 
neoplastic. 

The development of an inflammatory pseudo- 
tumor at the site of a previous peptic ulcer sug- 
gests the possibility of a causal relationship. 
Animal experiments have shown that similar 
lesions may be produced in the stomach by 
intramural injection of foreign materials such as 
gastric juice, barium sulfate, and various com- 
mercially available antacid preparations.’ The 
association of inflammatory pseudotumor and 
peptic ulcer in the stomach has been previously 
noted.9!! 


Case 1. V. De A., 138-59-45, a 60 year old 
male, presented to CPMC with a 2 month his- 
tory of crampy abdominal pain, vomiting, and 
weight loss. He denied any allergies. Twenty- 
seven years before, he had experienced 4 years 
of “asthma and sinusitis.” This had not 
recurred. 

Physical examination revealed a movable 
lower abdominal mass. Blood leukocyte count 
and differential count were normal with 1 per 
cent eosinophils. Hematocrit was 45 per cent, 
stool guaiac 3+ positive. 

Abdominal roentgenograms demonstrated 
dilated intestinal loops with air-fluid levels con- 
sistent with a distal small bowel obstruction. 
Roentgenograms following instillation of bar- 
ium sulfate through a Miller-Abbott tube, 
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showed a 5X 10 cm. intussuscepting mass in the 
ileum (Fig. 3). 

At operation, the intussuscepted ileal mass 
was resected. Two postoperative blood leuko- 
cyte differential counts showed 3 per cent and 
I per cent eosinophils. 

The resected specimen was a 30 cm. dilated 
segment of ileum with an intussusception. The 
line of invagination was 3 cm. below the prox- 
imal margin of excision. On opening the bowel, 
agXsX4cm. polypoid mass projected into the 
lumen. On microscopic examination, the super- 
ficial portions of the lesion were composed of 
inflamed granulation tissue. The mucosa was 
ulcerated. In the deeper portions of the speci- 
men, a more hyalinized dense fibrous tissue 
with scattered small blood vessels was seen. 
Fewer inflammatory cells were identified. No 
smooth muscle was recognized with the tri- 
chrome stain. 





Fic. 3. Case 111. Inflammatory pseudotumor of the 
ileum. Barium examination via a Miller-Abbott 
tube outlines a 5X10 cm. intussuscepting mass 
in the distal ileum. The bowel proximal to the 
obstructing pseudotumor is dilated. The roent- 
genographic appearance is similar to that seen with 
small bowel neoplasms. 


Inflammatory Pseudotumor of the Small Intestine 


397 


Pathologic diagnosis was inflammatory pseu- 
dotumor of the ileum. 

Comment. In this patient, a large inflamma- 
tory pseudotumor intussuscepted and caused 
obstruction. Most of the reported cases involv- 
ing the ileum have presented in this manner. 

This case also illustrates one reason why the 
term “eosinophilic granuloma” should probably 
not be used for these lesions. On histologic ex- 
amination, this large mass demonstrated vir- 
tually no eosinophils. 


Case Iv. S.S., 44-82-90, a 58 year old female, 
was admitted to CPMC with a 5 month, his- 
tory of crampy lower abdominal pain associated 
with vomiting. There was no history of allergies. 

On physical examination, a 10 cm. mass was 
palpable in the left upper quadrant, and definite 
peristaltic waves could be seen on the abdomi- 
nal wall. Blood leukocyte count was 5,500 with 
a normal differential count. Blood erythrocyte 
count was 3.9 million/mm.*. Stool for blood was 
negative. 

Abdominal roentgenograms in the antero- 
posterior and erect positions revealed distended 
intestinal loops with air-fluid levels consistent 
with a distal small bowel obstruction. 

At operation, a 3X4.5 cm. intussuscepting 
mass in the mid-ileum was found. Partial ileal 
resection was performed. 

The resected specimen was a 22 cm. segment 
of ileum with an intussusception. On opening 
the bowel, a 4.5X 3X2 cm. polypoid mass pro- 
jected into the lumen. The proximal intestine 
demonstrated marked dilatation. On micro- 
scopic examination, the lesion was located in 
the submucosa. The mass was composed of 
fibrous tissue of variable cellularity with nu- 
merous scattered eosinophils and small vascular 
channels. The surface showed an ulcerated mu- 
cosa, beneath which inflamed granulation 
tissue was identified. 

Pathologic diagnosis was inflammatory pseu- 
dotumor of the ileum. 

Comment. Obstruction and intussusception 
are a typical clinical presentation for an ileal in- 
flammatory pseudotumor. This case, like Cases 
u and 111, was originally considered histologi- 
cally to be a fibroma. 


Case v. M.S., 95-25-88, a 62 year old male, 
had a 1 year history of postprandial abdominal 
pain. Two weeks prior to admission at CPMC, 
he noted the onset of vomiting and tarry stools. 
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An upper gastrointestinal series done at another 
hospital was interpreted as showing a prepy- 
loric antral lesion compatible with gastric car- 
cinoma. There was no history of allergies. 

On physical examination, a right upper 
quadrant abdominal mass was felt. The hema- 
tocrit was 46 per cent. No blood leukocyte 
count or stool test for blood was performed. 

At laparotomy, benign antral and duodenal 
ulcers were found. Partial gastrectomy and 
gastrojejunostomy were performed. 

The resected specimen was the distal portion 
of the stomach, measuring 12 cm. along the 
lesser curvature and 25 cm. along the greater 
curvature. Distally, the attached duodenal cuff 
measured 2 cm. Two ulcers were recognized 
along the lesser curvature of the stomach and 
one in the duodenum. On microscopic examina- 
tion, a 0.7 cm. circumscribed nodule was noted 
in the submucosa, forming one wall of the 
duodenal ulcer. This lesion was composed of 
inflamed granulation tissue with scattered in- 
flammatory cells including eosinophils, lympho- 
cytes and histiocytes. 

Pathologic diagnoses were inflammatory 
pseudotumor of the duodenal bulb, duodenal 
ulcer, and 2 benign gastric antral ulcers. 

Comment. As in Case 11, this small inflamma- 
tory pseudotumor of the duodenal bulb was as- 
sociated with peptic ulcer Cisease. 


Case vi. J.F., a 49 year old male, complained 
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of intermittent crampy lower abdominal pain of 
6 weeks’ duration. There was no history of 
allergies. 

Bartum enema examination done prior to ad- 
mission showed reflux into the terminal ileum 
that partially outlined a 4.58 cm. intralumi- 
nal mass (Fig. 44). Small intestinal examina- 
tion again demonstrated the mass, with dilated 
ileum proximally (Fig. 4B). 

On physical examination, a tender mass was 
palpable in the mid-lower abdomen. Hemato- 
crit was 41 per cent, hemoglobin 13.9 gm. per 
cent. Four blood leukocyte counts and differ- 
ential counts were normal with 1, 2, 2, and 4 
per cent eosinophils. No stool for occult blood 
was obtained. 

At operation, a 4.5X11 cm. ileal mass ap- 
proximately 30 cm. from the ileocecal valve was 
found. Partial ileal resection with end-to-end 
anastomosis was performed. 

The resected specimen was a 19 cm. dilated 
segment of ileum. On opening the bowel, a 
4.5 X10 cm. mass occupied almost the entire 
lumen. The base of the mass extended trans- 
murally, and presented on the serosal surface as 
a 4 cm. smooth grayish-white, hemispheric 
elevation. On microscopic examination, the 
mass extended from the muscularis mucosae to 
the serosa, replacing the muscularis propria. 
The mucosa was thinned and ulcerated over the 
central portion. Histologically, the lesion con- 
sisted mainly of inflamed granulation tissue 





Fic. 4. Case vı. Inflammatory pseudotumor of the ileum. (4) Reflux of barium into the terminal ileum 
during barium enema examination outlines a 4.5 X8.0 cm. intraluminal mass (arrows). (B) Small intestinal 
examination demonstrates the mass (arrows) with dilated ileum proximally. 
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with a loose fibrous stroma and numerous small 
blood vessels. The heavy infiltration of chronic 
inflammatory cells was comprised predomi- 
nantly of eosinophils with a smaller number of 
histiocytes, polymorphonuclear leukocytes, and 
plasma cells. 

Pathologic diagnosis was inflammatory pseu- 
dotumor of the ileum. 


DISCUSSION 


On the basis of current knowledge, there 
are 2 distinct, apparently unrelated forms 
of eosinophilic infiltration of the gastroin- 
testinal tract. One, characterized by diffuse 
involvement of varying portions of stomach 
and small bowel and frequently associated 
with allergies and blood eosinophilia, is best 
termed eosinophilic gastroenteritis.2" The 
other is a localized mass found anywhere in 
the gut, but most frequently in the gastric 
antrum; it is not accompanied by allergies 
or eosinophilia. For this lesion, we prefer 
the term inflammatory pseudotumor.‘ 

The term “eosinophilic granuloma” has 
often been applied to both eosinophilic gas- 
troenteritis and inflammatory pseudotu- 
mor.®8 The name is undesirable, however, 
because it fails to distinguish between these 
2 quite different lesions, and because it in- 
correctly suggests a relationship to the 
more common eosinophilic granuloma of 
bone and other tissues. Furthermore, the 
number of eosinophils seen in inflamma- 
tory pseudotumor is actually quite vari- 
able; some lesions have virtually none 
(Case 111). 

On gross pathologic examination, the in- 
flammatory pseudotumor of the small in- 
testine usually is a well localized lesion. 
When small, it may have the appearance of 
a nodule or an area of thickening in the 
bowel wall. When larger, these lesions may 
produce polypoid masses which may lead to 
intussusception. 

On histologic examination, these speci- 
mens basically have the appearance of in- 
flamed granulation tissue. The fibrous 
stroma demonstrates variable cellularity. 
In areas in which the stroma has been re- 
cently formed, the fibrocytic cells have the 
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appearance of actively proliferating fibro- 
blasts. In other lesions, these cells appear 
more mature. Small blood vessels are 
scattered throughout and may be very 
prominent. 

The inflammatory infiltrate is also quite 
variable in cellularity. In some lesions, the 
inflammatory cells are quite prominent; in 
others they are sparse. Usually present are 
eosinophils and histiocytes, but lympho- 
cytes and plasma cells may also be seen. If 
the mucosa is ulcerated, polymorphonu- 
clear leukocytes are also identified. In sum- 
mary, histologic examination demonstrates 
a lesion composed of inflamed granulation 
tissue, with the cellularity of the fibrous 
tissue, the number of blood vessels and the 
inflammatory cell component varying, 
probably with the age of the lesion. 

The roentgenographic features of inflam- 
matory pseudotumor of the small intestine 
are those of a localized submucosal mass. 
Small lesions less than 1 cm. in diameter are 
inconspicuous and produce no (Case v) or 
nonspecific (Case 11, Fig. 28) changes on 
upper gastrointestinal and small intestinal 
series. The findings may be overshadowed 
by coexisting disease such as peptic ulcera- 
tion or deformity. 

Larger inflammatory pseudotumors sim- 
ulate neoplasms (Fig. 1). They may ob- 
struct (Fig. 4, 4 and B) and intussuscept 
(Fig. 3). Lesions originating in the gastric 
antrum or pylorus can prolapse into the 
duodenal bulb and present there as poly- 
poid filling defects.” Ulceration occurs 
(Cases Iv and vi) and has been demon- 
strated roentgenographically in gastric in- 
flammatory pseudotumors.’ 

Despite certain histologic similarities be- 
tween inflammatory pseudotumor and eo- 
sinophilic gastroenteritis, the roentgenolo- 
gist is unlikely to confuse the two. 

Eosinophilic gastroenteritis is a diffuse 
lesion characterized histologically by edema 
and eosinophilic infiltration of the bowel 
wall. The roentgen changes in the small in- 
testine simulate an inflammatory process 
such as Crohn’s disease; segments of bowel 
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show thickening of the wall, rigidity and 
luminal narrowing.! 

The clinical manifestations of inflamma- 
tory pseudotumor are nonspecific and de- 
pend largely on the size and location of the 
mass. Based largely on experience with 
gastric inflammatory pseudotumors, Ureles 
et al?” concluded that a typical history is 
one of abdominal pain of days’ to months’ 
duration, often with ulcer-like symptoms. 
Not uncommonly, no symptoms are pres- 
ent. The more rare lesions of the jejunum 
and ileum have characteristically presented 
with intestinal obstruction. In contradis- 
tinction to eosinophilic gastroenteritis, in- 
flammatory pseudotumor is not associated 
with clinical allergies and increased num- 
bers of blood eosinophils. 

Previous experience with duodenal in- 
flammatory pseudotumors is so limited that 
no generalizations regarding the clinical 
features can be made. In our patients, the 
symptoms were probably due to peptic 
ulcer disease in one (Case v) and cholecys- 
titis and peptic ulcer disease in a second 
(Case 11). In the third duodenal case 
(Case 1), there were no symptoms specifi- 
cally attributable to the lesion. 

The etiology of inflammatory pseudo- 
tumor is unknown. Moran and Sherman’ 
produced lesions in the rabbit stomach 
identical to inflammatory pseudotumor by 
injecting various foreign substances, in- 
cluding meat, barium sulfate, gastric juice, 
and several antacid preparations used in 
the treatment of peptic ulcer. In a com- 
panion paper, they noted in humans the 
association of gastric granulomas with 
peptic ulcers of the stomach and duode- 
num. They speculated that food particles 
or digested smooth muscle of the gastric 
wall might incite the formation of the in- 
flammatory mass.*° Our Cases 11 and v of 
duodenal inflammatory pseudotumor as- 
sociated with peptic ulceration suggest the 
possibility of a similar mode of origin. De- 
spite speculation, there is no proof that in- 
flammatory pseudotumors are caused by 
intestinal parasites. 
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SUMMARY 


Inflammatory pseudotumor of the small 
intestine is a localized predominantly sub- 
mucosal mass characterized histologically 
by inflamed granulation tissue with vari- 
able numbers of eosinophils. The roent- 
genographic features simulate those of a 
small bowel submucosal neoplasm. Filling 
defects, evidence of obstruction and in- 
tussuscepting masses may be demonstrated. 

Inflammatory pseudotumor should be 
distinguished from another form of eosino- 
philic infiltration of the gut, eosinophilic 
gastroenteritis. These 2 lesions appear to be 
distinct on clinical, pathologic, and roent- 
genographic grounds. The use of the term 
“eosinophilic granuloma” to refer to either 
or both entities is discouraged. 


William L. Campbell, M.D. 
Department of Radiology 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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FREQUENCY OF VISUALIZATION OF THE NORMAL 
APPENDIX WITH THE BARIUM 
ENEMA EXAMINATION* 


By RAYMOND P. SAKOVER, M.D.,f and RAYMOND L. DEL FAVA, M.D.t 


NEWPORT, RHODE ISLAND AND EVANSTON, ILLINOIS 


T is generally accepted that filling of the 

appendiceal lumen with barium and 
visualization of the entire appendix is a re- 
liable sign of nondiseased appendix, since 
obstruction of its lumen is considered to be 
a prerequisite in the development of ap- 
pendicitis.!°!! Low pressure retrograde fil- 
ling of the colon has not been shown to 
precipitate any complication when ap- 
pendicitis is present.*-!° Nonfilling and 
nonvisualization, however, have not been 
considered to be of diagnostic significance, 
unless associated changes in the cecum or 
terminal ileum are also present.'° 

It was our observation that most normal 
appendices were being filled during routine 
barium enema examinations performed i in 
our Radiology Department. A review of 
the literature, however, did not reveal a 
large prospective study that demonstrated 
how frequently normal appendices are 
visualized. 

Multiple roentgenographic signs have 
been described as either direct or indirect 
signs of appendicitis: sentinel loop in the 
right lower quadrant; small bowel obstruc- 
tion; air-fluid level in the cecum; oblitera- 
tion of the right psoas muscle shadow; 
abscess gas or appendiceal gas in the right 
lower quadrant; appendicolith; right lower 
quadrant soft tissue mass; and fluid in the 
right flank or in the peritoneal cavity.!:45” 
The diagnosis of appendicitis, however, re- 
mains elusive clinically, as well as roent- 
genographically, in a significant number of 
instances.® 

It is the purpose of this study to show 
that the normal appendix should be visual- 
ized on the barium enema examination an 
overwhelming majority of the time when 


the radiologist makes a definite effort to fill 
it, and that nonvisualization (except in 
specific instances which will be discussed 
later) may be considered additional strong 
evidence of diseased appendix. 


MATERIAL AND METHOD 


A prospective study was conducted on 
855 consecutive patients having barium 
enema examinations at our institution. Of 
these, 310 patients had had prior appendec- 
tomies (a statistic in itself startling), and 
are, therefore, not included in the study. 
The examinations were performed by 1 of 
§ attending radiologists or by a resident 
under his supervision. An attempt was 
made to visualize the appendix of each of 
the remaining $45 patients, ranging in age 
from 9 months to 92 years and comprised of 
247 males and 298 females. Examination 
included fluoroscopy, 70 mm. and, when 
indicated, conventional spot films, pre- 
evacuation (Fig. 14) (posteroanterior, an- 
gled, and lateral, plus any other view neces- 

sary for optimal demonstration of the ap- 
pendix), and postevacuation studies (Fig. 
1B). Because many were out-patients, and 
because of the large volume of other exami- 
nations performed in our department on a 
daily basis, delayed studies were obtained 
only when readily practicable. Fifteen addi- 
tional patients were also excluded from the 
study because of nonfilling of the cecum due 
to either obstructing carcinoma, diverticu- 
litis, or to some other condition. 


RESULTS 


Five patients had acute appendicitis 
proven surgically. There was, therefore, a 
group of $25 patients apparently without 


* From the Departments of Radiology, Naval Hospital, Newport, Rhode Island, t and St. Francis Hospital, Evanston, IIlinois.t 


tł Chief, Department of Radiology. 
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Fic. 1. Barium enema examination. (4) Pre-evac- 
uation roentgenogram. (B) Postevacuation 
roentgenogram. The appendix is not demon- 
strated. (C) Two hour delayed roentgenogram 
shows normal appendix. 
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TABLE J 


RESULTS OF DELAYED STUDIES 











Delayed Roentgenograms 








2 hr. 24 hr. 
Complete visualization 10 5 
Partial visualization I O 
Nonvisualization ae 9* 
Total 14 7 





* Includes 1 patient with appendicitis (2 total). 


appendicitis. Of these, 430 (82 per cent) 
showed complete, 29 (5.5 per cent) showed 
partial, and 66 (12.5 per cent) showed no 
visualization of the appendix. Partial 
visualization does not exclude segmental 
disease,!™!! although no patient in the study 
with appendicitis had either partial or com- 
plete visualization. 

A delayed anteroposterior roentgeno- 
gram was obtained in 21 instances because 
of nonvisualization during the initial exam- 
ination. Complete visualization was demon- 
strated in 15 cases. There was nonvisualiza- 
tion in § cases (2 with appendicitis proven 





Fic. 2. There is nonfilling of the appendix in this 
patient with acute appendicitis. The appendix was 
also not demonstrated on the 2 hour delayed 
roentgenogram. There is questionable cecal 
indentation. 


Raymond P. Sakover and Raymond L. Del Fava 
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surgically) and partial visualization in 1 
case. Delayed roentgenograms, therefore, 
accounted for complete visualization of 15 
of 19 normal appendices missed on the ini- 
tial barium enema examination (Fig. 1C), 
with 411 of the 525 cases (78.3 per cent) 
being visualized immediately (Table 1). 

In 25 cases the barium enema examina- 
tion was performed to rule out appendicitis: 
19 showed complete visualization, thus ex- 
cluding disease; none required surgery and 
all improved clinically, with 2 patients 
diagnosed roentgenographically as having 
terminal ileitis. In 6 cases there was non- 
filling: § were found to have appendicitis at 
surgery (Fig. 2) and 1 improved clinically 
(no delayed roentgenogram was obtained 
and he was discharged from the hospital 
without surgery). Therefore, the correct 
diagnosis is assumed to have been rendered 
in 24 of the 25 cases when there was a clini- 
cal suspicion of appendicitis (Table 1). 

Thirteen patients were found to have 
either ulcerative colitis or Crohn’s disease 
involving the cecum. Only 2 showed a com- 
pletely visualized appendix, with partial 
visualization in 2 cases and nonvisualiza- 
tion in g cases. Total colectomy performed 
on I patient revealed “‘ulcerative colitis” 
involving the appendix (ulcerative ap- 
pendicitis), which might explain the high 
rate of nonvisualization in these patients. 
One patient with a diagnosis of ischemic 
colitis had normal filling (Table 111). 

In 42 patients the cecum was found to be 
within the true pelvis (Fig. 3, 4 and B). 
Visualization was complete in 19, partial in 
2, and absent in 21 (Table tv). 


TABLE II 


EXAMINATION PERFORMED TO 
EXCLUDE APPENDICITIS 














Complete visualization 


No appendicitis 19 
Nonvisualization 

No appendicitis I 
Nonvisualization 

Appendicitis 5 








Total 25 
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TABLE II] 


ULCERATIVE COLITIS OR CROHN'S 
DISEASE INVOLVING CECUM 





Complete visualization 2 
Partial visualization 2 
Nonvisualization 9 
Total I 3 


In 1 instance of nonvisualization and in 
2 instances of partial visualization, the 
pathologic specimens revealed obliterative 
fibrosis (elective surgery for reasons other 
than appendicitis had been performed). 
We could find no mention of its true inci- 
dence in our review of the literature, al- 
though it is probably no more than 5 per 
cent. 


DISCUSSION 


A prospective study of 530 consecutive 


A 


FIG. 3. 


Visualization of the Normal Appendix 


TAaBLe IV 


PELVIC CECUM 


Complete visualization 19 





Partial visualization 2 
Nonvisualization 21 
Total 42 


barium enema examinations on patients 
without prior appendectomies is presented. 
Over-all, 82 per cent demonstrated com- 
plete filling and visualization, thus virtu- 
ally excluding appendiceal disease. There 
was a high rate of nonvisualization when 
the cecum was found to be within the true 
pelvis or when either ulcerative colitis or 
Crohn’s disease involving the right side of 
the colon was present. If the 55 patients in 
these categories are excluded, comprising 
31 of the 66 cases of nonvisualization in pa- 
tients with appendicitis, the statistics are 





(4) Pelvic cecum. (B) The postevacuation study still does not demonstrate the appendix in this 
asymptomatic patient. Note the overlap of the cecum by the sigmoid colon and terminal ileum. 
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TABLE V 


OVER-ALL RESULTS 


Minus Instances 


reece of Pelvic Cecum 
ppe and Colitis 
No. Per Cent No. Per Cent 
Complete a 
visualization 430 82" 410 87t 
Partial 
visualization 29 ge 25 oe 
Nonvisualization 66 12.5 35 Dak 
Total 525 470 


* Includes 15 of 19 patients with delayed roentgenograms. 
t Includes 14 of 17 patients with delayed roentgenograms, 


improved considerably—83 per cent are 
visualized immediately and 87 per cent 
with the delayed roentgenograms (Table v). 
These results compare favorably to those 
of other diagnostic roentgenographic pro- 
cedures such as oral cholecystography, in 
which 85 per cent of normal gallbladders 
show satisfactory visualization during the 
initial examination with 15 per cent re- 
quiring a repeat study because of absent or 
poor visualization.?= The value of the de- 
layed roentgenogram is demonstrated by 
the 21 cases in which they were obtained; 
an additional three-fourths of the ap- 
pendices not visualized immediately were 
completely filled. 

We believe that a barium enema exami- 
nation is indicated in any patient suspected 
of having acute appendicitis, but whose 
clinical diagnosis is not definite or is in 
doubt. We were correct in 24 of 25 patients 
suspected of possibly having appendicitis; 
however, the examination can be con- 


sidered incomplete in the remaining patient | 


since no delayed roentgenogram had been 
obtained. No complication occurred in any 
of our patients related to the examination. 
This substantiates reports in the literature 
which indicate that retrograde low pressure 
filling of the colon has not been shown to 
precipitate any complication in the pres- 
ence of acute appendicitis.°-!° 


Raymond P. Sakover and Raymond L. Del Fava 


June, 1974 


CONCLUSION 


The authors demonstrated an over-all 82 
per cent incidence of complete filling and 
visualization of normal appendices with the 
barium enema examination. Since an addi- 
tional 15 of 19 normal appendices (not seen 
immediately) were demonstrated with de- 
layed roentgenograms, these studies should 
be included whenever possible to complete 
the examination. Under these ¢ircum- 
stances, completely filled normal appendi- 
ces should be demonstrated well over 90 to 
95 per cent of the time. 

Therefore, it can be seen that nonfilling 
of the appendix is strong corroborative evi- 
dence of appendicitis. When either the 


- presence of a pelvic cecum or ulcerative dis- 


ease of the colon (or any other condition 
which obscures demonstration or prevents 
filling of the cecum) is shown, nonvisualiza- 
tion cannot be considered significant, al- 
though complete filling would still be a 
valuable finding in ruling out disease. 


Raymond P. Sakover, M.D.. 
Department of Radiology 
Naval Hospital 

Newport, Rhode Island 02840 
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ORAL EXAMINATION OF THE COLON* 
“THE COLONIC COCKTAIL” 


By RUBEM POCHACZEVSKY, M.D. 


ELMHURST, NEW YORK 


HE radiologic study of the colon has 

been traditionally performed by means 
of a barium enema. Double contrast tech- 
niques, in particular, have proven to be 
valuable in the evaluation of colonic pathol- 
ogy. However, barium enema examina- 
tion may, in certain instances, not be 
feasible and/or may be contraindicated. 

An alternate radiologic method of colonic 
examination which is intended to comple- 
ment an unsuccessful or incomplete barium 
enema study is described in this paper. The 
method consists of oral administration of a 
special contrast mixture containing barium 
sulfate, sorbitol and water soluble contrast 
fnedium. 

In the past, follow-through examinations 
of the colon were unsatisfactory, since 
small bowel transit time associated with 
the commonly used barium mixtures was 
extremely variable. By the time the mix- 
ture finally reached the colon it had often 
dried, fragmented and generally failed to 
produce an adequate mucosal coating of 
the colon. Most of these shortcomings have 
been eliminated with the new technique 
herein described and a reliable, good qual- 
ity visualization of the entire colon has 
been obtained in the large majority of 
cases. 


METHOD 


The usual preparation for conventional 
barium enema examination is adhered to. 
A fasting state is additionally required for 
the upper gastrointestinal series. 

A preliminary roentgenogram of the i 
domen is necessary in order to ascertain 
adequacy of preparation as well as to detect 
or document large bowel obstruction. 

A routine gastrointestinal series may be 


performed if not done previously. During, 
or at the end of fluoroscopy, 2 full cups of 
the “colonic cocktail,” i.e., a special barium 
preparation* containing 3. § per cent sor- 
bitol mixed with 40 ml. of. water soluble 
contrast medium,t and further diluted to a 
43 per cent w/w suspension, are given with 
a third cup administered prior to over- 
head roentgenography. 

Roentgenograms of the abdomen at 30 
and 60 minutes may be obtained in order to 
provide a supplementary screening study of 
the small bowel (Fig. 1). 

The patient is requested to return 4 
hours after completion of the upper gastro- 
intestinal series with instructions to re- 
frain from moving the bowels. Liberal in- 
take of fluids is allowed but no solid food 
permitted. At 4 hours, the entire colon is 
usually filled with fluid barium, and the 
stomach and small bowel are often almost 
empty (Fig. 2, Table 1). A double contrast 
study is then performed by means of gas 
insufflation through the rectum. Multiple 
appropriate views are taken. Erect (Fig. 3), 
anteroposterior (Fig. 4), both obliques, 
lateral and tilted views of the rectum may 
be utilized as required. 


RESULTS 


Over 100 oral examinations of the colon 
were done, usually in association with 
routine upper gastrointestinal series. A 
small number of patients had had double 
contrast studies of the stomach.“ In more 
than go per cent of the cases, the barium 
had reached the cecum at 1 hour. The en- 


*“Ultra-R” barium containing 3.5 per cent sorbitol and 
special suspending agents supplied in “EZ-GI” cups by EZ-Em 


t “Oral Hypaque Liquid” or “Gastrografin.” 


* From The City Hospital Center at Elmhurst, Mount Sinai Hospital Services, Mount Sinai School of Medicine, City University of 


New York, New York. 
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Fic. 1. One hour roentgenogram. Barium reaches the 
colon in 1 hour in over 90 per cent of patients. The 
entire colon is filled in this patient—a frequent 
finding. 


tire colon was often completely filled at 
1 hour (Fig. 1). 

The entire colon was visualized (Fig. 2) 
in 89 of 100 patients at 4 hours (Table 1). 
Only in 11 patients did the entire colon fail 
to fill. Small bowel transit of the barium 
was not completed at 4 hours in only r 
patient. 

The small bowel showed minimal or no 
barium residual in 74 out of 100 patients. 
Significant barium residual in the small 
bowel was seen in only 26 patients. 

The stomach showed significant barium 
residual in only 28 out of 100 patients. In 
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Fic. 2. Four hour erect roentgenogram. The barium 
remains in liquid state and fills the entire bowel. 
Note minimal residual in the stomach and small 
bowel. 


72 patients, there was no or only mini- 
mal residual of barium in the stomach 
(Table 1). 

In many of those patients whose colon 
was not completely visualized at 4 hours, it 
was discovered that they had ignored our 
instructions and evacuated prior to the 4 
hour roentgenogram. The urge to empty 
the bowel was quite frequent. If evacuation 
occurred immediately prior to the 4 hour 
roentgenogram, an excellent mucosal coat- 
ing of the entire colon was often obtained 
(Fig. 5). 

In some patients in whom excessive small 
bowel residual barium was noted at 4 hours 
(Table 1), repeat examination at 5 hours 
showed further significant emptying of the 


FABLE | 


RESULTS OF IOO FOLLOW-THROUGH STUDIES 
4 HOUR ROENTGENOGRAMS 


Colon Filled 








Significant 


26 


Partially 
II 


Entirely 
89 | 





Small Bowel Residual 


| Minimal 


Gastric Residual 





Significant Minimal—None 


28 


None 
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Fic. 4. Oral colonic examination. Double contrast 
phase 4 hours after oral administration of barium. 
Note that the quality of the study approaches that 
obtained with conventional double contrast 
barium enemas. 
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Fic. 3. Erect roentgenogram. Double contrast phase 
of the oral examination of the colon is easily ob- 
tained at 4 hours solely by rectal gas insufflation. 
Note air-fluid levels confirming liquid state of 
barium suspension. 


<< 





small bowel as well as unobscured view of 
the colon. 

In practically all patients the barium re- 
mained in a liquid state and an erect view 
would invariably show intracolonic air-fluid 
levels (Fig. 2; and 3). There was often a 
significant amount of gas in the colon at 4 
hours (Fig. 2). 

A good double contrast study of the 
colon was obtained by simply insufflating 
the colon with gas via the rectum, since the 
entire colon was already filled with liquid 
barium. The quality of these studies often 
approached those obtained with conven- 
tional double contrast barium enema tech- 
niques (Fig. 3; 4; and 6B). 


Fic. 5. Postevacuation roentgenogram obtained with 
the oral method. Note excellent mucosal pattern 
of the colon. 
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Fic. 6. Carcinoma of the ascending colon. Oral study. (4) The lesion is visualized at 1 hour (arrow). 
(B) It is clearly outlined at 4 hours, following rectal gas insufflation (arrow). 


DISCUSSION 


In order to accomplish a reliable follow- 
through examination of the colon 2 pre- 
requisites had to be satisfied. The first pre- 
requisite was to use a barium mixture 
which would remain in the liquid state for 
several hours after having reached the 
colon. The second prerequisite was to ac- 
celerate the small bowel transit time in 
order to promptly fill the entire large 
bowel and to empty the stomach and small 
bowel in order to afford an unobstructed 
view of the colon. 

A special barium mixture containing 3.5 
per cent sorbitol was found to fulfill the 
first prerequisite. Sorbitol was selected 
since it had been shown that it improves 
the coating quality of the barium prepara- 
tions, reduces its viscosity if added to so- 
dium citrate? and has accelerating influence 
on small bowel transit.':!® The accelerating 
effect of sorbitol on the small bowel transit 
may be due to its hypertonic action since it 
is not absorbed from man’s gastrointestinal 
tract.516 Tt therefore has a tendency to 
draw body fluids into the colon. 

The second prerequisite, reliable acceler- 


ation of the small bowel transit, was accom- 
plished with the addition of 40 ml. of water 
soluble contrast material to each cup of 
barium suspension, the patient being given 
a total of 3 cups of barium during the 
examination. There was no appreciable 
change in the appearance or coating ability 
of the barium preparation. The bitter taste 
of the water soluble contrast medium was 
almost completely concealed by the fla- 
vored barium used. 

Water soluble contrast medium was 
shown to have a shorter transit time than 
barium in animal experiments. This was 
thought to be due to its hyperosmolarity 
and its action as a saline type of cathartic.® 
The addition of 30 ml. of water soluble con- 
trast medium to the barium preparation 
was also shown? to significantly accelerate 
the small bowel transit time. Nevertheless, 
it was also noted that even when only 
10 ml. of water soluble contrast medium 
was used and the mixture rendered iso- 
tonic, the transit time was still significantly 
accelerated.’ In this study, 40 ml. was re- 
quired to accomplish the best results 


(Table 1). 


339 





Fic. 7. Oral examination of the colon confirms the 
presence of a sigmoid villous adenocarcinoma 
(arrow) diagnosed by previous barium enema with- 
out need to repeat it. 


Other agents which have been shown to 
possess an accelerating effect on the small 
bowel transit time were also considered. 
Among them were the subcutaneous ad- 
ministration of neostigmine,® intravenous 
injection of cholecystokinin,® and oral ad- 
ministration of metoclopramide.® The com- 
bination of a special barium sorbitol formu- 
lation and a water soluble contrast agent 
was selected, since these constituents were 
readily available and precluded the need to 
use any parenteral or oral medication. 

Preliminary cleansing of the colon was 
required, since it was demonstrated’ that it 
aided rapid small bowel barium transit. In 
addition, it improved the quality of the 
follow-through study of the colon. 


INDICATIONS AND ADVANTAGES 
OF THE ORAL METHOD 


The most important indication for the 
oral method is to provide an alternate 
means of examination of the colon in weak 
and elderly patients in whom previous con- 
trast enema studies were incomplete or un- 
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successful (Fig. 8, 4 and B; 9; and 10) 
despite the use of improved rectal catheters 
and balloons.'* 

The oral examination of the colon also 
served as a highly useful and expeditious 
confirmatory study of colonic pathology 
(Fig. 6, 4 and B;7;9; 10; and 11) following 
a conventional contrast enema study. The 
confirmatory oral colonic study may be 
combined with and will not cause the post- 


Fic. 8. Oral examination of the colon. Note marked 
rectal narrowing by invasive prostatic carcinoma. 
Previous barium enema examination was unsuc- 
cessful due to inability to insert the rectal catheter. 
(4) The entire colon is visualized at 4 hours. (B) 
Note osteoblastic sacral metastases. 
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ponement of any prescheduled upper gas- 
trointestinal series. 

Oral examinations using the above de- 
scribed method should be considered where 
contraindications for the conventional bar- 
ium enema study exist, 7.¢., diverticulitis, a 
friable but nonobstructive rectal lésion, or 
severely inflamed hemorrhoids and elderly 
patients with severe heart disease.!  - 

It may be more convenient to perform in 
colostomy patients, particularly those with 
tight colostomy apertures. The introduc- 
tion of special colostomy catheters! is, 
therefore, obviated. 

Meticulous colonic preparation was found 
not to be as crucial in the oral method asin 
the conventional barium enema examina- 
tion. This was due to the fact that small 
amounts of retained feces, if present, often 
gradually mixed evenly with the liquid 
barium progressing from above without 
causing disturbing shadows. Retained bar- 
ium from a previous study also readily 





Fic. 9. Oral exmination of the colon. A previous 
barium enema study suggested a cecal lesion but 
was discontinued due to inability of the patient to 
retain the enema. The cecal cancer is clearly seen 
(arrow). 
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Fic. 10. Oral examination of the colon. Note 2 
large villous adenocarcinomas in the transverse 
colon (arrows). Routine barium enema study failed 
to disclose the second separate lesion due to pocr 
retention. 


mixed with the oral barium and did not, as 
a rule, interfere with the study. 


CONTRAINDICATIONS AND DISADVANTAGES 


Oral examinations are not always reli- 
able since they may not show the colon in 
its entirety at all times and they should not 
supplant conventional barium enemas as 
the examination of choice for suspected 
colonic pathology. 

The oral method is contraindicated when 
an obstructive lesion of the colon is sus- 
pected, since retained barium proximal to 
the lesion may aggravate an existing ob- 
struction. This pitfall can be avoided by 
obtaining routine preliminary roentgeno- 
grams of the abdomen on all cases and/or 
by clinical evaluation of each patient prior 
to the study. 

The oral method may be contraindicated 
when the patient is dehydrated since the 
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Fic. 11. Oral examination of the colon. An adenoma- 
tous polyp in the descending colon, which was first 
suspected on the basis of a previous conventional 
barium enema study, is confirmed on the oral 
examination (arrow). 


contrast medium preparation used is hyper- 
tonic. This is especially true in infants and 
young children.‘ 

The oral method does not have the bene- 
fit of controlled fluoroscopic monitoring 
during colonic filling and requires 4 hours 
from the time of interval barium adminis- 
tration to the completion of the study. 


SUMMARY 


A new method of radiologic colonic ex- 
amination is described which consists of the 
oral administration of a “Colonic Cock- 
tail” which consists of a special contrast 
preparation containing barium sulfate, sor- 
bitol and water soluble contrast medium. 

The chief characteristics of this barium 
preparation are rapid progression through 
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the small bowel and the retention of its 
liquid state within the colon for many 
hours. This will permit a good double con- 
trast examination of the colon in most 
cases, solely by rectal gas insufflation and 
appropriate filming 4 hours after the oral 
administration of barium. 

The merits and indications of the method 
are illustrated and discussed. 


Department of Radiology 

City Hospital Center at Elmhurst 
79-01 Broadway 

Elmhurst, New York 11373 
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THE WATER DOUBLE CONTRAST BARIUM 
ENEMA STUDY* 


A NEW METHOD OF ROENTGEN EXAMINATION OF THE COLON 


By RUBEM POCHACZEVSKY, M.D. 
ELMHURST, NEW YORK 


OUBLE contrast examinations of the 

colon usually employ air or carbon 
dioxide’®!85 as the contrast agent, while 
tannic acid has been traditionally employed 
to enhance colonic evacuation. 


A new method of double contrast colonic ` 


examination substituting water instillation 
for gas insufflation has been developed 
which uniformly yields reliable postevacua- 
tion roentgenograms without the use of 
tannic acid. 


APPARATUS 


The apparatus consists of a disposable 
enema kit**!° composed of 2 enema bags 
connected by means of a “Y” shaped 
adaptor (Fig. 1). One enema bag is pre- 
packaged with 300 gm. of barium sulfate. 
The other is empty. Both are then filled 
with water through individual self-sealing 
apertures. Approximately 300 ml. of water 
is added to the bag containing prepack- 
aged barium sulfate, which is then kneaded 
until the barium suspension is thoroughly 
mixed. A şo per cent w/w suspension is 
thus obtained. The other bag is filled with 
2,000 ml. of tap water. The flow from each 
bag is controlled by clamps. 


TECHNIQUE 


The examination is initiated by releasing 
the clamp of the barium filled bag (Fig. 1) 
and allowing the colon to fill up to the 
splenic flexure (Fig. 2/4). Appropriate 
fluoroscopic spot roentgenograms and over- 
head roentgenograms are then taken. Com- 
plete colonic filling is not necessary in this 
initial step. 

The examination is continued by releas- 


* Manufactured by EZ-EM Co. 
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Fic. 1. Disposable double bag enema kit. Both bags 
can be filled with water through self-sealing aper- 
tures. Bag “A” is empty and is filled with 2,000 ml. 
of tap water prior to the examination. Bag “B” is 
prepackaged with 300 gm. of barium sulfate. The 
barium suspension is prepared by adding 300 ml, 
of water to bag “B,” followed by kneading and 
mixing. The bags are connected by means of a 
“Y” shaped adaptor. The flow from each bag is 
controlled by clamps. 


ing the second clamp leading to the water 
filled bag. The fluoroscopist then appreci- 
ates a gradual decrease in the density of the 
left hemicolon (Fig. 2, B and C), as the 
barium column progresses to outline the 
entire right hemicolon. Thus, at the early 


* From The City Hospital Center at Elmhurst, The Mount Sinai Hospital Services, Mount Sinai School of Medicine, City University 
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Fic. 2. (4) Single contrast phase of the 
barium enema examination. The colon is 
filled to the splenic flexure only. (B) Fol- 
lowing introduction of 300 ml. of tap water, 
the entire colon is filled. (C) After intro- 
duction of approximately 1,000 ml. of tap 
water. The entire rectum and sigmoid show 
a good double contrast effect. The density 
of the remainder of the colon has signifi- 
cantly decreased simulating gas insuffla- 
tion. 
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Fic. 3. (A) Anteroposterior and (B) oblique views. Water double contrast of the entire colon after intro- 
duction of approximately 1,500 ml. of tap water. Note that a “see-through” effect is obtained despite the 
redundant colonic loops. 


phase of the study, a simultaneous single 
contrast of the proximal colon and double 
contrast of the distal colon will be obtained 
(Fig. 2C). If the examination is continued, 
a steady decrease in density will allow for a 
double contrast study of the entire colon 
(Fig. 3, 4 and B). After appropriate spot 
and overhead roentgenograms are taken, 
the colon is syphoned by lowering the bag 
and allowing the barium and water mixture 
to reflux into it.°!° After completion of 
emptying, usually within I minute, a post- 
evacuation roentgenogram is taken (Fig. 4, 
A and B), and the examination is com- 
pleted. 


RESULTS 


One hundred cases were studied by this 
method. Depending on the clinical problem 


or the radiologist’s preference, either a 
complete or a selective double contrast 
study of the colon was obtained using the 
double bag water contrast technique. Pa- 
tients were selected at random. A variety of 
pathologic processes were clearly demon- 
strated including carcinomas (Fig. §, 4 and 
B; 6; and 7), polyps, ulcerative colitis, 
diverticulosis (Fig. 8, Z and B), diverticu- 
litis and pericolonic abscess (Fig. 9, 4 and 
By: 

Postevacuation roentgenograms obtained 
by the syphoning technique®™!° showed ade- 
quate emptying of more than go per cent of 
the colon (Fig. 4, 4 and B; and 88) in 41 
of 100 patients (Table 1). Adequate empty- 
ing of 70 to go per cent of the colon was 
noted in 24 of 100 patients (Fig. 58). Thus, 
more than 70 per cent colonic emptying 





Fic. 5. Polypoid constricting carcinoma of the ascending colon. 
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(4) Water double contrast roentgenogram. 


The lesion is clearly demonstrated (arrow). The sigmoid allows a “see-through” effect due to the water 
contrast and does not obscure the cecum. (B) Postevacuation roentgenogram following passive syphoning. 
Note good mucosal coating of the colon. The lesion in the ascending colon is well delineated (arrow). 
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\ 
Fic. 4. (4 and B) Postevacuation roentgenograms of the colon in 2 patients following passive syphoning. 
These roentgenograms were taken after completion of the double contrast phase of the study. Note more 
than go per cent colonic emptying as well as the excellent mucosal coating. 
n 
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‘ic. 6. Water double contrast study. Polypoid 
carcinoma of the cecum (arrow). The sigmoid is 
rendered lucent by the water contrast and, 
although it overlaps the cecum in this view, does 
not obscure the lesion. 


was noted in almost two-thirds of the cases. 
Adequate emptying of 5o to 70 per cent of 
the full length of the displayed colon was 
seen in 12 of 100 patients. Less than ṣo per 
cent emptying of the colon (Fig. 9B) was 
noted in only 23 of 100 patients, or less 
than one-fourth of the cases. However, a 
good double contrast effect was often ob- 
tained and excellent colonic mucosal coat- 
ing was noted even in those segments 
which were not entirely emptied on the 
postevacuation roentgenograms (Fig. 9B). 
Conversely, complete colonic evacuation 
such as would prevent adequate visualiza- 
tion of the coated mucosa was almost 
never observed with the syphoning method. 


DISCUSSION 
The use of double cans, 7.e., one contain- 
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ing water and the other a barium suspen- 
sion, for obtaining variable colonic con- 
trast has not been utilized in the United 
States, but has been described in the foreign 
literature.!41415 In the latter reports, a 
water suspension of methylcellulose was 
used for selective visualization of the 
colonic segments.*> Methylcellulose was 
added for its reputed antispasmodic effect,! 
and enhancement of colonic coating." 
The present technique differs from those 
previously described in that, in addition to 
a controlled variable contrast study, a 
complete double contrast examination of 
the colon may be obtained. This is accom- 
plished by means of an adaptation of the 
author’s previously described closed sys- 
tem, one-stage technique utilizing pre- 
packaged disposable kits.*:!° The single con- 
trast initial phase of the currently reported 
method yields an opaque column of barium 
of the desired density (Fig. 2, Zand B). An 
immediate double contrast study is ob- 
tained by simply allowing water to enter 
the colon. Despite the introduction of 
water, mucosal coating persists and the re- 
sultant study may simulate a routine 





Fic. 7. Water double contrast study. Note polypoid 
carcinoma of hepatic flexure (arrow). 
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Fic. 8. Inguinal hernia of the cecum (4) Selective 
double contrast roentgenogram of the sigmoid. 
Left posterior oblique view. Despite abnormally 
low position of the cecum, it is not obscured by the 
overlapping sigmoid rendered radiolucent by 
water content. Scattered diverticula are also 
outlined. (B) Postevacuation roentgenogram of 
the colon following passive syphoning. Note 
excellent mucosal coating and good colonic 
emptying. The diverticula are again clearly seen. 


D> 





double contrast examination obtained by 
rectal gas insufflation (Fig. 3, 4 and B). 
Methylcellulose was not used, since it did 
not significantly add to the quality of the 
examination. 

Water has proved to be an admirable 
double contrast agent, since it immediately 
mixes with the colonic barium. The result- 
ing density, however, is significantly higher 
than that of plain water, and water density 
lesions such as polypoid masses have been 
clearly defined (Fig. 5, 4 and B; 6; and 7). 

A postevacuation roentgenogram which 
permits an evaluation of a well coated 
colonic mucosa, is an important goal. This, 
however, is often not achieved, despite ad- 
dition of tannic acid to the barium enema.?® 
Janower’ reported that even if 2 packets 
containing 2.5 mg. each of tannic acid were 
added to the enema, the mucosal coating 
was of good or intermediate quality in only 
72 per cent of cases. The percentage 
dropped appreciably if only 1 packet was 
used. A good mucosal coating was not ob- 
tained in a significant number of his cases 
due to almost complete colonic evacuation 
and consequent insufficient barium residual. 

With the currently described technique, 
good colonic evacuation by means of pas- 
sive colonic syphoning®!® was obtained in 
most cases following the double contrast 
phase (Fig. 4, 4 and B; 5B; and 8B), de- 
spite the fact that no tannic acid was used 
(Table 1). A possible explanation for the 
excellent colonic evacuation obtained by 
syphoning may be related to inherent 
colonic elasticity and recoil following dis- 
tention with water, as well as to the larger 
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bore of the currently used enema kit 
tubing.* 


ADVANTAGES AND INDICATIONS 


The new technique provides an alternate 
method of double contrast examination of 
the colon. It obviates the additional step of 
gas insufflation and eliminates the neces- 


* Manufactured by EZ-EM Co. 
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Fic. 9. Pericolonic abscess in the hepatic flexure 


secondary to perforation, presumably from 
localized diverticulitis. (4) Water double contrast 
study. Note large mass lesion with narrowing of the 
hepatic flexure (arrow). (B) Postevacuation roent- 
genogram following passive syphoning. Despite 
partial colonic evacuation in this case, a good mu- 
cosal coating and double contrast effect was ob- 
tained. Note pleating of the colonic wall at the 
hepatic flexure (arrow) indicating the extrinsic 
nature of the mass. 
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TABLE I 


RESULTS OF SYPHONING OF THE COLON FOLLOWING 
DOUBLE BAG WATER CONTRAST TECHNIQUE 
IN IOO PATIENTS 














15 Se No. of 
D i i 
egree of Colonic Emptying Patients 
More than go% $ 
70% to go% "A 
50% to 70% ae 
Less than 50% emptying 23 
Total vais 





sity of preloading enema bags with gas. 

Since the study can be done in a single 
stage, utilizing a closed system,*!° there is 
no need for the patient to leave the roent- 
genographic table in order to evacuate. 
Evacuation is effectively accomplished by 
means of passive syphoning (Table 1). The 
latter additionally decreases chances of 
barium spillage and considerably shortens 
examination time. Since evacuation takes 
place after the double contrast phase of the 
study, the completeness of evacuation does 
not influence the double contrast phase as 
in routine double contrast studies. 

Tannic acid is unnecessary with this 
technique; therefore, its expense, since 2 
packets may be required,° as well as its po- 
tential hazards, are avoided. 

The method permits a variable selective 
contrast technique of the colon. Thus, if 
the sigmoid is redundant or a cecal lesion is 
suspected, it is possible to significantly de- 
crease sigmoid density and thereby afford 
an unobscured view of the cecum by allow- 
ing water to enter the sigmoid (Fig. 2C; 3, 
A and B; 5; A and B; 6; and 84). A “‘see- 
through” effect is also obtained with re- 
dundant colonic loops (Fig. 3, 4 and B). 

The technique is particularly useful in 
elderly patients with poor sphincter con- 
trol, who have difficulty in retaining ene- 
mas despite special rectal catheters." In the 
event of minor barium spillage prior to de- 
sired colonic filling, additional water can be 
introduced which will invariably advance 
the barium column towards the cecum. 
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Another useful feature of this technique 
is that it can be connected to special 
colostomy catheters!? in order to provide 
good double contrast studies in patients 
with colostomies. 

Due to its variable contrast feature, it 
may be possible to obtain a low density 
barium distribution throughout the colon 
(Fig. 3, 4 and B; and 54), thereby reaping 
the benefits obtained only with high kilo- 
voltage and/or low density barium? even 
though a standard barium density may be 
achieved on the initial roentgenograms 


(Fig. 2, £ and B). 


DISADVANTAGES 


The double contrast effect obtained with 
the current technique may approach or 
simulate a routine double contrast colon 
study. However, the contrast may not be 
as sharp as that achieved with conven- 
tional techniques. Since the entire colon is 
filled, air-Aluid levels cannot, as a rule, be 
obtained with erect or lateral decubitus 
Views. 

Another disadvantage of this technique 
is its tendency to produce excessive reflux 
into the terminal ileum, particularly if a 
double contrast study of the entire colon is 
pursued. Ileal reflux may be avoided by 
filling the colon solely to the splenic flexure 
in the initial phase of the study (Fig. 24). 


SUMMARY 


A new technique for double contrast ex- 
amination of the colon utilizing water in- 
stead of gas is described. 

The study is carried out by means of a 
disposable prepackaged double bag enema 
kit utilizing a one-stage, closed system. Re- 
liable postevacuation roentgenograms of 
the colon are achieved simply by passive 
syphoning and without the use of tannic 
acid. 


Department of Radiology 

City Hospital Center at Elmhurst 
79-01 Broadway 

Elmhurst, New York 11373 
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GIANT DUODENAL DIVERTICULA* 


By JACK R. MILLARD, M.D., FRED M. H. ZITER, Jr., M.D., and WILLIAM P. SLOVER, M.D. 


HARTFORD, CONNECTICUT 


UODENAL diverticula are common 
incidental findings on bartum exami- 
nations of the upper gastrointestinal tract, 
and their usual appearance has been well 
described previously.! Occasionally, they 
may become very large and present diag- 
nostic difficulties on plain abdominal roent- 
genograms. 
Four patients with “giant” duodenal di- 
verticula are reported to illustrate their 
modes of presentation. 


REPORT OF CASES 


Case 1. O.A., a 69 year old woman, was first 
seen at Hartford Hospital in 1960 at which time 
a retroperitoneal fibrosarcoma was removed. In 
January, 1971, the patient was re-admitted 
with complaints of episodic nausea. A gastro- 
intestinal series showed an 11 cm. diverticulum 
arising laterally from the fourth portion of the 
duodenum (Fig. 14). A side-to-side duodeno- 
jejunostomy was performed, as it was felt that 
the diverticulum was causing partial and inter- 
mittent obstruction of the duodenum. 

A follow-up examination obtained 10 months 
later, because of symptoms of high intestinal 
obstruction, showed that the diverticulum had 
increased in size to 20 cm. and lay in the right 
lower quadrant (Fig. 1, B and C). 


Case-u. J.G., a 64 year old woman, was ad- 
mitted in January, 1968, for hemorrhoidal 
bleeding. The patient gave a history of inter- 
mittent diarrhea for 2 years which was con- 
trolled with tincture of opium. A roentgeno- 
gram preliminary to a barium enema examina- 
tion showed an abnormal air-fluid collection in 
the right upper quadrant (Fig. 2.4). The subse- 
quent upper gastrointestinal series demon- 
strated a 10 cm. diverticulum located laterally 
in the third portion of the duodenum (Fig. 28). 
A follow-up examination 14 years later showed 
no change in the appearance of the divertic- 
ulum, 


Case 11. I.G., a 70 year old woman with a 


known duodenal diverticulum for more than 20 
years was admitted in August, 1970, with a 
history of fatigue, nausea and vomiting. Roent- 
genograms obtained during a barium enema 
examination showed a loculated gas collection 
in the right upper quadrant (Fig. 34). A subse- 
quent upper gastrointėstinal series demon- 
strated the presence of a large septate duodenal 
diverticulum arising from the third portion of 
the duodenum (Fig. 38). Further work-up re- 
vealed the presence of pancreatic carcinoma. 
The patient was treated with chemotherapy. 


Case Iv. E.C., an 88 year old woman, was 
admitted to Hartford Hospital in October, 
1972, with symptoms of fatigue, nausea, anxiety 
and cancerophobia. Physical examination re- 
vealed a mass in the right lower quadrant. Sub- 
sequent tests proved this mass to be a low- 
lying right kidney. An upper gastrointestinal 
series showed a large duodenal diverticulum 
arising from the third portion of the duodenum 
(Fig. 4, Æ and B). All additional tests were 
within normal limits. 


DISCUSSION 


Diverticula of the duodenum are inci- 
dental findings in 1-5 per cent of barium 
examinations of the upper gastrointestinal 
tract and in approximately 20 per cent of 
autopsies.® The so-called “primary” or con- 
genital diverticula have no muscularis 
propria and are found most frequently in 
the second and third portions of the 
duodenum. “Secondary” or- acquired di- 
verticula (pseudodiverticula) contain all 
layers of the duodenal wall and are usually 
sequelae of inflammatory disease. They are 
most frequent in the first portion of the 
duodenum. In one series, 88 per cent of 
diverticula were located on the medial wall 
of the duodenum, 4 per cent laterally and 
8 per cent posteriorly.” Most diverticula are 
asymptomatic, but several complications 
have been reported.2+:*-® These include 


* From the Department of Radiology, Hartford Hospital, Hartford, Connecticut. 
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small bowel obstruction from pressure phe- 
nomena, hemorrhage from ulceration,’ per- 
foration and fistula formation.’ Occasion- 
ally, the common bile duct may insert into 





Fic. 1. Case 1. (4) Duodenal diverticulum measur- 
ing approximately 11 cm. in diameter. (B) Supine 
and (C) decubitus plain abdominal roentgeno- 
grams show marked increase in size of the diver- 
ticulum 10 months later. Because of the unusual 
presentation in the right lower quadrant, it could 
be confused with distended cecum. 


the diverticulum with subsequent biliary 
tract obstruction.’ 

Our cases demonstrate additional im- 
portant points concerning these diverticula. 
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Fic. 2. Case 11. (4) Smooth, gas-filled collection in 
the right upper quadrant. (B) Gastrointestinal 
series shows presence of a 10 cm. smooth walled 
lateral diverticulum of the duodenum. 


<<< 





First, they may become very large and 
present as confusing collections of air 
and/or fluid on plain roentgenograms of the 
abdomen. These collections may be in sites 
other than the right upper quadrant 
(Case 1). Such a diverticulum may then be 
incorrectly interpreted as an abscess, di- 
lated cecum, colonic diverticulum or pseu- 
docyst of the pancreas. As shown in Case 1, 
the giant duodenal diverticulum can also 
enlarge greatly in the interval between 
examinations. 

Case 111 demonstrates that oblique roent- 
genograms may be of value by demon- 
strating the “neck” of the diverticulum, 
thereby offering a clue to the correct 
diagnosis. 

Case 1v demonstrates that such divertic- 
ula need not be smooth-walled, but may 
present as multilocular collections of gas. 
This appearance may be confused with an 
abscess, especially since the diverticulum 
may lie near Morrison’s pouch. 
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Fic. 4. Case 1v. (4) Multiloculated gas-filled collection in the right mid-abdominal region. 





(B) Septate duodenal diverticulum shown on gastrointestinal series. 


As noted previously, the great majority 
of duodenal diverticula occur on the medial 
aspect of the duodenum. In all of our cases, 
the giant diverticula arose laterally. Since 
medial diverticula are frequently sur- 
rounded by pancreatic tissue, gross enlarge- 
ment of the diverticula would seem un- 
likely. However, it appears possible that 
the lack of such containment of a laterally- 
occurring diverticulum would account for 
their occasional large size. 


SUMMARY 


Four patients with giant duodenal di- 
verticula are reported. 

The appearance of these diverticula on 
plain roentgenograms of the abdomen is 
discussed, as is a possible reason for their 
large size. 


Fred M. H. Ziter, Jr., M.D. 
Department of Radiology 
Hartford Hospital 

80 Seymour Street 
Hartford, Connecticut 06115 





REFERENCES 


1, ACKERMANN, W. Diverticula and variations of 
duodenum. Ann. Surg., 1943, 177, 403-413: 

. Cavenacu, J. E., Jr. Enteroliths and perforation 
of duodenal diverticula. 4.M.4. Arch. Surg., 
1970, 700, 614-618. 

3. Gatuivan, G. J., and Painter, R. W. Benign 
duodenocolic fistula. Hartford Hospital Bull., 
1968, 27, 86-98. 

4. Jucer, G. L., List, J. W., STEMMER, E. A., and 
Connoy, J. E. Perforating duodenal diver- 
ticulitis. 4.M.A. Arch. Surg., 1969, 99, §72-578. 

s. Marcuis, A. R., and BurneNne, H. J. Editors. 
Alimentary Tract Roentgenology. C. V. Mosby 
Company, St. Louis, 1967, p. 110. 

6. McSuerry, C. W., and Grenn, F. Biliary tract 
obstruction and duodenal diverticula. Surg., 
Gynec. E Obst., 1970, 130, 829-836. 

=. MunneLt, E. R., and Preston, W. J. Complica- 
tions of duodenal diverticula. 4.M.A4. Arch. 
Surg., 1966, 92, 152-156. 

8. NEILL, S. A., and Tuompson, N. W. Complica- 
tions of duodenal diverticula and their manage- 
ment. Surg., Gynec. E Obst., 1965, 720, 1251- 
1268. 

», Wotre, R. D., and Perat, M. J. Acute perfora- 
tion of duodenal diverticulum with roentgeno- 
graphic demonstration of localized retroperi- 
toneal emphysema. Radiology, 1972, 104, 301- 
302. 


H 


A 





<< 





Fic. 3. Case 11. (4) Diverticulum seen as gas-filled structure on a barium enema roentgenogram. Oblique 
roentgenogram showed the “neck” of the diverticulum. (B) Gastrointestinal series confirms the presence 
of a septate diverticulum arising laterally from the third portion of the duodenum. 
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GIANT SIGMOID DIVERTICULUM* 


By JACK G. RABINOWITZ, M.D.,f JACK FARMAN, M.D., Cu.B.; M.Mep., 
SERGE DALLEMAND, M.D., JACK TWERSKEY, M.D., 
and YALE ROSEN, M.D. 
BROOKLYN, NEW YORK 


T roentgenologic appearance of a 
giant air cyst arising from the sigmoid 
colon was originally described in 1953 by 
Hughes and Green‘ and since then has only 
been sporadically recorded in the literature. 
It is difficult to understand this unusually 
low incidence since the lesion is always 
fouind in association with diverticular dis- 
ease in the elderly—a common enough en- 
tity in this age group. 

; During the past 2 years we have collected 
5 cases (Table 1). All 5 patients underwent 
surgery. The roentgenologic findings, dif- 
ferential diagnosis, and pathologic features 
encountered form the basis of this report; 
they further support the view that these 
giant air cysts represent another manifesta- 
tion of diverticulitis. 


REPORT OF CASES 


Case 11. H.P., a 64 year old male, was ad- 
mitted to the hospital because of a 2 month 
history of crampy gas pain in his right side. He 
suffered from chronic constipation for many 
years but in the 2 months preceding this hos- 
pital admission ńoticed a change in his bowel 
habits. At this time he experienced repeated 
attacks of pain and diarrhea which lasted for 2 
to 3 hours at a time. Physical examination of 
the abdomen was unremarkable. Sigmoidoscopy 
was performed and demonstrated a narrowing 
approximately 18 cm. from the anal verge. The 
colonic mucosa was intact and appeared normal 
to the site of the constriction and a mucosal 
biopsy was also interpreted as normal. 

A supine roentgenogram of the abdomen re- 
vealed a large, oval 8.0 cm. gas filled cystic mass 
in the left iliac fossa. Barium study of the colon 
demonstrated a constriction at the level of the 
rectosigmoid colon. The mucosa was coarse, ir- 
regular and compressed (Fig. 2.4). A large sac 
filled with barium was present in the area of the 


* From the De 
Medical Center, Brooklyn, New York. 


constriction. This corresponded to the air filled 
cyst seen on the scout roentgenogram. The re- 
mainder of the colon was normal. 

Resection of the diverticulum and the adja- 
cent colon was performed. 

Pathologic study showed that the cystic mass 
measured 7.5 cm. in diameter and had a 1.0 cm. 
thick wall (Fig. 28). The neck connecting the 
diverticulum to the colon was too small to be 
identified macroscopically and was detected 
only after careful microscopic study. No identi- 
fiable mucosa was present and the cyst wall was 
composed of granulation and fibrous tissues 
(Fig. 2C). The diagnosis was attributed to di- 
vetticular perforation with abscess formation. 


Case Iv. L.T., a 79 year old white male, was 
admitted to the hospital for the first time be- 
cause of the recent onset of melena. No pain 
was associated with the melena nor was there 
any history of constipation or diarrhea. His 
past history was also unremarkable apart from 
a previous appendectomy. On physical exami- 
nation a nontender mobile mass measuring 
Io cm. in diameter was palpated in the left 
lower quadrant. 

The diagnosis of diverticular disease of the 
colon with superimposed carcinoma was con- 
sidered and a barium enema examination per- 
formed. On this examination, a large oval 
lucency was noticed in the left lower quadrant. 
This arose from the sigmoid colon and filled 
with barium. Other small diverticula were pres- 
ent and the mucosa in this region had a coars- 
ened edematous appearance. The remainder of 
the colon was normal. 

The patient underwent surgery and a large 
cystic. mass together with 25 cm. of adjacent 
sigmoid colon was resected. 

On pathologic examination the round mass 
communicated with the lumen of the colon via 
a small o.s cm. opening. The diverticulum was 
filled with some fecal material and reddish 
brown hemorrhagic fluid. The wall was thick 
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TABLE | 


SUMMARY OF CASES 
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Case Sex | Age Pain Mass 
I. F 65 not 
(Fig. 1, A and B) (recent) palpable 
it. M | 64 not 
(Fig. 2, A-C) (2 months) | palpable 
III. M | 69 | — palpable 
(Fig. 3, 4 and B) 
EN, M | 79 -—- palpable 
(Fig. 5) 
y. F 71 | + palpable 
(Fig. 4) (1 month) 





and measured 0.8 cm. (Fig. 5). On histologic 
examination only fibrous and granulation tissues 
were present and the diagnosis of diverticulitis 
of the colon was established. 


CASE MATERIAL AND CLINICAL 
PRESENTATION 


Our 5 cases comprised 3 males and 2 
females, whose ages ranged from 64 to 79 
years. Pain was a variable presenting 
symptom in our series and surprisingly was 
absent in 2 patients. When present it was 
either of very recent origin or had persisted 
for several weeks or months. None of our 
patients complained of nausea or vomit- 
ing, a frequent presentation in the review of 
Asch et al! In 1 patient, the mass was 
totally unsuspected and was a chance dis- 
covery on routine physical examination 
prior to hemorrhoidectomy (Case 111) and 
in 2 others, the mass was felt when atten- 
tion was drawn to the abdomen beczuse of 
other symptoms. Blood mixed with stool is 
commonly found,’ but was the presenting 
symptom in only 2 of our patients. Change 
of bowel habit with diarrhea was encoun- 
tered in one. 


DISCUSSION 
Although the clinical presentation in 
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+: = — | Sigmoid 6.0 
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many aspects may be nonspecific, the mass 
is easily identified on abdominal roent- 
genologic studies as a large, well circum- 
scribed radiolucent round to oval cystic 
structure within the lower abdomen (Fig. 1, 
A and B).2 It is almost always related to the 
sigmoid colon. Multiple projections includ- 
ing a right or left decubitus view may be 
required to best demonstrate this. The wall 
of the cyst appears smooth and regular. 
This feature is important in distinguishing 
it from other gas-containing structures that 
may occur in this location. The margin of 
an acute abscess is ill defined and less regu- 
lar and the abscess often presents with a 
bubbly appearance on the plain abdominal 
roentgenogram. The irregular mixture of 
gas and pus within the abscess accounts for 
this appearance. A roentgenogram taken in 
an upright or decubitus position may, how- 
ever, demonstrate an air-fluid level. Al- 
though emphysematous cystitis could re- 
semble a giant colonic cyst, its location 
arising centrally in the pelvis is distinctive 
and if necessary intravenous pyelography 
will confirm the diagnosis. 

Occasionally, pneumatosis intestinalis 
may cause some confusion in the differen- 
tial diagnosis. However, the size of the gas 
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Fic. 1. Case 1. A 65 year old female with history of pain and melena. 


(4) A large air-containing cyst is present within the pelvis (arrows). The wall of the cyst is smooth and 
regular and because of its location could be confused with emphysematous cystitis. (B) During the barium 
enema examination only minimal filling of the cyst occurred (arrows) (this is not apparent on this film). 


Surprisingly, this mass was not palpated clinically. 


cysts in this condition average 1-3 cm. in 
diameter and never attain the proportion 
of the single giant sigmoid cyst. Moreover, 
the multiplicity and distribution of the cysts 
throughout the colon are characteristic. 
Although lipoma may have a superficially 
similar radiographic density, it is not as 
lucent nor necessarily restricted to the left 
lower quadrant. 

The giant cyst usually fills with barium 
during the enema examination except when 
the diameter of the neck is too narrow to 
permit entry of the contrast material (Fig. 
2; 3; and 4). Gastrografin could perhaps be 
used in this circumstance, although opacifi- 
cation of the cysts was accomplished in all 
our cases by the use of barium alone. Filling 
of an exceptionally large cyst may not al- 
ways be apparent, as at times little barium 
may enter the cyst. The segment of colon 
from which the giant air cyst arises is al- 
ways deformed by diverticular disease and 
may be simultaneously compressed by the 
cyst (Fig. 2). Both these factors serve to 
narrow the lumen and the resulting appear- 
ance may be confused with a carcinoma. 
Following evacuation, barium may be re- 
tained within the cyst for variable periods 


of time. 

It was originally thought that these giant 
cysts represented congenital duplications. 
However, this concept is no longer accept- 
able since these giant air cysts demonstrate 
an entirely different histologic picture and 
are found only in the elderly. 

One case of a giant cyst has been de- 
scribed in a location other than the sigmoid 
colon.® This was situated in the transverse 
colon and was similarly associated with 
diverticular disease. All other cases includ- 
ing our series were confined to the sigmoid 
colon. When examined pathologically, the 
cyst wall is thick, measuring up to 1 cm. 
(Fig. 2B; and 5). Histologically this is com- 
posed predominantly of dense granulation 
and fibrous tissues (Fig. 2C). Occasionally, 
residual portions of serosa and mucosa may 
be detected microscopically, but muscle 
tissue is not normally encountered. These 
features corroborate the contention that 
the giant cyst represents the end result of 
an acquired pseudo-diverticulum that has 
undergone superimposed infection, abscess 
formation, and healing.’ The original mu- 
cosal and serosal tissues are destroyed and 
replaced by granulation tissue with result- 
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ing fibrosis. However, the relative paucity 
of clinical symptoms noted in all our cases 
and in some reported in the literature, sug- 
gests that this abscess is quite slow in 
development and frequently undergoes a 
chronic subclinical course. This is quite dif- 
ferent from the more dramatic presentation 
of acute diverticulitis with perforation, al- 
though this too may occasionally heal as a 
walled off cystic structure.’ 

Duplication cysts are composed of all the 
elements of normal bowel wall. However, 
it is possible that complicating infection 
could cause a similar pathologic appearance 
and in some cases, recorded as giant di- 
verticular cysts, remnants of smooth mus- 
cle tissue have been detected microscopi- 
cally. These cysts in all probability were 
duplications.! 

It has also been suggested that these 
large cysts represent hyperinflated diver- 
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Fic. 2. Case 11. A 64 year old male with pain in the 
abdomen and recent change in bowel habits. 

(4) There is marked deformity and narrowing 
as well as a large smooth wall cyst containing ba- 
rium in the region of the sigmoid. The adjacent 
bowel is also significantly compressed (arrows) 
and the space between this bowel and the di- 
verticulum may represent the actual thickness 
of the cyst wall. (B) Colon with hemisected 
pericolonic abscess (or giant air cyst). The wall 
(W) surrounding the cavity (A) measured 1.0 
cm. thick. No obvious communication with the 
mucosa (M) is present. (C) Microscopic section 
through the wall of the mass shows granulation 
tissue throughout and communicating with 
the colonic lumen. Note remnants of 2 mucosal 
glands (arrow in lower right). 


ticula caused by the act of straining. A 
“ball valve” action is thought to occur at 
the neck of the diverticulum resulting in 
air-trapping. If this were the only function- 
ing mechanism, one would anticipate a high 
incidence of giant diverticula. In addition, 
the inner lining should then consist of nor- 
mal mucosa and the wall should be thin. 
Straining, nevertheless, probably accounts 
for the variations in the amount of gas con- 
tained within the cysts. The larger cysts no 
doubt have very narrow connecting necks 
with an effective “ball valve” mechanism. 

It is important to recognize these giant 
cysts as another complication of diverticu- 
lar disease since it allows one to more easily 
recognize the changes occurring in the ad- 
jacent bowel. All too often the associated 
colonic narrowing and deformities have 
been interpreted as carcinoma. Although 
carcinoma may also occur in this area, the 
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Fic. 3. Case 111. (4) A large air-containing cyst (arrows) is noted to lie in association with the sigmoid colon 
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in which considerable diverticulosis and diverticulitis are noted. This mass was only discovered on a 
routine physical examination done prior to hemorrhoidectomy. (B) A repeat stud y performed again reveals 
a large air-containing cyst (arrows), this time filled with barium. 


presence of a giant air cyst would suggest 
underlying diverticular disease. The reason 
for its occurrence in the sigmoid is probably 
related to the frequency of diverticular dis- 
ease, but its absence in other portions of 
the colon still remains unanswered. 





Fic. 4. Case v. Barium study in a patient with 
melena reveals diverticular disease within the 
sigmoid colon associated with a large air filled 
cyst. 





SUMMARY 


The roentgenographic features and path- 
ogenesis of the giant air-containing cyst of 
the sigmoid are described as seen in 5 
patients. 

These cysts are readily diagnosable on 
the abdominal roentgenogram and barium 
enema examination and probably represent 
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Fic. 5. Case tv. Pathologic specimen demonstrates 
a large cystic mass arising superiorly from the 
colon. Note the markedly thickened wall (arrows) 
and somewhat irregular inner surface. 
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a slowly progressing chronic diverticular 
abscess. 

This complication, when recognized, al- 
lows one to more readily diagnose the 
colonic deformities visualized in the adja- 
cent bowel. 


Jack G. Rabinowitz, M.D. 

Department of Radiology 

University of Tennessee Medical Center 
Memphis, Tennessee 38163 
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LARGE DIVERTICULUM OF THE ANAL CANAL* 


CASE REPORT AND REVIEW OF THE LITERATURE ON ANAL 
CANAL AND RECTAL DIVERTICULA 


By A. F. GOVONI, M.D., C.R.C.P.(C),t and JAN J. SMULEWICZ, M.D.t 
JAMAICA, NEW YORK 


HE medical literature on diverticulosis 
and diverticulitis of the colon is exten- 
sive. However, in our search for reports on 
diverticula of the anal canal, we found only 
3 cases recorded and only 29 cases of rectal 
diverticula reported from 1g11.31!-44 
Regarding frequency of rectal divertic- 
ula, Turnbull'® states that he has “seen any 
number of patients with diverticula below 
the 15 cm. level (as measured above the 
dentate line) . . . I must state they are not 
common. I have seen at least 3 patients 
with large diverticula of the rectum 
proper.” Welch'® writes, in 1958, that 
he has never observed a diverticulum aris- 
ing from the extraperitoneal rectum, in the 
segment below the peritoneal floor. Mayo® 
in 1954 stated that no diverticula beneath 
the peritoneal reflection have been demon- 
strated roentgenologically. 
In Tables 1 and 11 are listed the cases of 
anal canal and rectal diverticula reported 


in the literature. Only in the cases reported 


by Doyle, Kyan and Haines? and Case 1 of 
Walstad and Sahibzada,!” were the rectal 
diverticula more than 2.5 cm. in diameter. 
The anal canal diverticulum reported by 
Patil was 1.0 cm. in diameter and in our 
case about 6 cm. in diameter. In the cases 
reported, including the present case, di- 
verticula were present in the remaining 
segments of the large bowel, mainly the 
sigmoid and descending colon, in 12. A 
greater incidence was noted in.males and 
the age of the patients varied between 18 
and 86 years. Finally, it is worthy of men- 
tion that in Case n of Giffin,® in the area of 
one of the several diverticula, a carcinoma- 
tous lesion was considered to have de- 
veloped in the diverticulum itself. 


REPORT OF A CASE 


H.E. (Q.H.C. 132437) A 73 year old man was 
admitted to the hospital with a history of 


TABLE I 


DIVERTICULA OF THE ANAL CANAL 


Age 


Shown by 


Cases" Author Sex Ge: Barium Enemi Solitary Size Surgery 
I Telling and Gruner 
1917 
2 Dufour et al? F 35 
1957 
3 Patij! M 65 V I.Ocm. 
1968 
4 Govoni and Smulewicz M 72 y V 6.0 cm. 
1973 


* Three cases reported by Gant! in 1923, observed in a boy of 5 years of age and 2 in adults of ṣ1 and 27 years of age respectively, 


could have been situated in the anal canal 
t No other information was given. 


* From the Department of Radiology, Queens Hospital Center, Affiliation of the Long Island Jewish -Hillside Medical Center, 
Jamaica, New York. 

t Attending Radiologist, Queens Hospital Center, Affiliation of the Long Island Jewish-Hillside Medical Center. 

t Director of Radiology, Queens Hospital Center, Affiliation of the Long Island Jewish-Hillside Medical Center; Associate Professor 
of Radiology, State University of New York, College of Medicine at Stony Brook. 
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TaB__E II 
DIVERTICULA OF THE RECTUM 
e Author Sex = ik a Solitary Multiple Surgery 
I Giffin’, 1911 fT F 56 V V 
2 Giffin’, I9II M 48 V V 
3 Shoemaker!?, 1914 F 63 ¥ 
4 Gant', 1923 M 27 V 
5 Gant®, 1923 M 45 V 
6 Gant', 1923 F 40 V 
a Gantř, 1923 M 50 V 
8 Gant', 1923 M 30 V 
9 Gant®, 1923ł F 60 
IO Gant®, 1923f M 26 
II Gant’, 1923f M 18 
12 Gant', 1923f M 20 
13 Spriggs and Marxer!? 
1927} 
14 Spriggs and Marxer™ 
1927 
15 Spriggs and Marxer® 
1927 
16 Spriggs and Marxer" 
1927 
17 Tweddell!*, 1954 M 64 V 
18 Turnbull!®, 1959ł 
19 Turnbull, 1959 
20 Turnbull, 1959 
21 Doyle!, 1959 M 86 V V 
22 Weston and Schlachter? F 47 V y 
1959 
23 Kürten-Rothes” M 72 V V yV 
1967 
24 Walstad and Sahibzada!? M 66 V 
1968 
25 Walstad and Sahibzada” F 78 V 
1968 
26 Walstad and Sahibzada! F 62 ¥ 
1968 
27 Walstad and Sahibzada!” M 72 V 
1968 
28 Mcllwain!®, 1968f 
29 Kyan and Haines’, 1971 M 47 V V V 
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+ The author mentions that 9 cases of rectal diverticula were reported before 1911. Of these, 2 were operated on and 7 were found at 


autopsy. 
t No other information was given. 


hemorrhoids, intermittent rectal bleeding and 
a seizure disorder. On more direct questioning, 
the patient admitted intermittent rectal tenes- 
mus, irregular bowel movements, and a feeling 
of “something pressing” in the perineal region. 
On sigmoidoscopy, the presence of hemorrhoids 
was confirmed, and at least 1 cm. above the 
anal sphincter a small opening was noted in 
the wall of the rectal ampulla. 


The patient was referred to the Department 
of Radiology for further evaluation of this find- 
ing. A barium enema examination was per- 
formed. The contrast medium passed freely 
into the rectal ampulla and was seen to enter 
and opacify a large diverticular pouch situated 
between 1.5 and 2 cm. above the anus (Fig. 1; 
and 2). The remaining segments of the colon 
were within normal limits. The roentgen diag- 





Fic. 1. The postevacuation roentgenogram shows 
that the anal canal diverticulum, opacified during 
the performance of the barium enema examina- 
tion, retains the contrast medium, even after the 
patient applied pressure in the perineal region. 


nosis of diverticulum of the anal canal was con- 
firmed at surgery. 

On microscopic examination the removed di- 
verticular pouch was shown to be lined with 
rectal mucosa. The diverticulum contained 
fecal material and a few pieces of what ap- 
peared to be chicken bone. The postoperative 
course was uneventful and the patient was 
discharged. 


DISCUSSION 


In 1916 Drummond,’ writing on divertic- 
ula of the colon, felt that there was a rela- 
tionship between the site of penetration of 
the vasa recta and the formation of the 
diverticula. These weak points in the walls 
of the bowel would be a predisposing factor 
to the formation of the diverticula. More 
recently, Fleischner? pointed out that the 
colonic diverticulum was only an “out- 
pouching of the mucous membrane” 
through a point of weakness in the circular 
muscle and secondary to the “effect of 
intraluminal pressure upon such a weak 
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spot.” The low incidence of rectal and, in 
particular, anal canal diverticula is most 
likely related to an inconstant intraluminal 
pressure in the rectum. Giffin® believed that 
the “longitudinal fibers of the tinea coli, by 
spreading out to ensheath the entire rec- 
tum, protect it from undue stress.” Fur- 
thermore, strong structures support and 
surround the rectum and the feces exert less 
internal pressure in the rectal area. 
Among the predisposing factors in the 
formation of rectal diverticula we must 
consider: obesity with associated fatty in- 
filtration of the muscular layers, and sec- 
ondary formation of weak spots; a seden- 
tary occupation; probable congenital ab- 
normalities in the walls of the rectum; an 
absence of the coccyx; a relaxed recto- 
vaginal septum; chronic constipation with 
associated changes in the tissue elements of 
the rectal wall and, in particular, atrophic 
changes in the muscular layer; and trauma 
by foreign bodies, as suggested by Weston 
and Schlachter,!® that result in segmental 
weakening of the wall of the rectum. Spe- 
cifically, in the formation of anal canal di- 
verticula, Patil!’ mentions 3 important 
acquired local conditions which should be 
considered as predisposing factors in the 
formation of a diverticulum in this segment 
of the colon: “‘severe degree of perineal 
laceration, weakness of the perineal mus- 
cles, and infection of cryptic anal glands.” 





Fic. 2. The diverticulum is in an anterior position 
in its relationship with the anal canal. 
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In our case, because of the presence of frag- 
ments of chicken bone, one must accept 
trauma as the etiologic factor in the forma- 
tion of the large diverticulum of the anal 
canal. 

There are several pathologic entities to 
be considered in the differential diagnosis 
of anal canal or rectal diverticula. The 
presence of a rectal mass must be differenti- 
ated from a neoplastic growth. In female 
patients, endometriosis can be distin- 
guished from a rectal diverticulum because 
of the clinical symptomatology related to 
the appearance of the menses. Furthermore, 
on physical examination, one should feel 
the presence of firm, tender, multiple and 
rather movable nodules. In carcinoma, 
there is a chronic and intermittent history 
of partial or pseudointestinal obstruction, 
abdominal pain, and diarrhea. Finally, in 
cases of fistula in ano there is a history of 
abscess formation and an associated long 
history pointing to the development of a 
peri- and para-anal abscess. The presence 
of rectal bleeding, as in the case of Patil," 
could be quite confusing, unless on sig- 
moidoscopy one can demonstrate the site 
and cause of origin of the bleeding. 

In all the cases of anal canal and rectal 
diverticula reported in the literature in 
which mention was made of treatment, the 
diverticulum was removed surgically and 
“healing by second intention is preferred in 
order to prevent recurrence.” ™! 


SUMMARY 


A case of giant diverticulum of the anal 
canal, demonstrated on barium enema ex- 
amination, confirmed at surgery and by 
microscopic examination of the specimen, 
is reported. 

The literature is reviewed and the clinical 
findings and the etiopathogenesis of the 
diverticula of the rectum and of the anal 
canal are discussed. 


A. F. Govoni, M.D. 
Department of Radiology 
Queens Hospital Center 
82-68 164th Street 
Jamaica, New York 11432 
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EVALUATION OF THE RETROGASTRIC SPACE* 
NORMAL APPEARANCE AND VARIATION 


By JOSEPH P. WHALEN, M.D., LEWIS M. BADER, M.D., and RICHARD WOLFMAN, M.D. 


NEW YORK, NEW YORK 


NE of the most difficult areas of roent- 
genographic evaluation is the retro- 
gastric space. Numerous attempts at quan- 
titative measurement of the retrogastric 
space have been carried out,?* but precise 
correlative studies of the normal contours 
of the posterior gastric wall relating these to 
the normal adjacent structure are lacking. 
The stomach is a hollow viscus with 
pliable walls. Its shape and position in the 
abdomen depend upon the structures inti- 
mate to it in both the intraperitoneal and 
extraperitoneal space. Its shape, however, 
is variable depending on its position. Some 
stomachs extend quite inferiorly while 
others are high. The evaluation of the pos- 
terior wall of the stomach on the lateral 
roentgenograms then depends on the posi- 
tion of the stomach and therefore what. 
structures are indenting it. The lateral 
roentgenogram must always be viewed with 
a frontal roentgenogram, with the patient 
in the same position with the tube ro- 
tated 90°. 

The purpose of this communication is to 
demonstrate contours of the posterior gas- 
tric wall and note variations produced by 
‘change in position caused by change in 
organ relationships. ` 

This study has made use of clinical roent- 
genograms following simultaneous opacifi- 
cation of the kidneys and stomach. In addi- 


tion, a roentgenographic examination of a ` 


cadaver was made after the introduction of 
barium into the upper gastrointestinal 
tract. This examination consisted of match- 
ing anteroposterior and lateral views in up- 
right, supine, right and left lateral posi- 
tions. Immediately afterward, the cadaver 
was frozen to a solid state by placing it in a 
tank with dry ice for 24 hours.’ It was then 
placed on a bandsaw and multiple sagittal 


sections through the left abdomen were 
made and then photographed and roent- 
genographed. Correlation of the structures 
related to the contour of the posterior gas- 
tric wall was made. 

After reviewing the information available 
from the matching frontal and lateral 
roentgenograms of the intact cadaver, it be- 
came apparent that the upright views, be- 
cause of the obvious air-fluid levels in both 
views, provided the most information 
about the stomach and its surrounding 
structures. 

It is not possible to evaluate the retro- 
gastric space on a lateral roentgenogram of 
the abdomen without having a correspond- 


ing frontal view taken with the subject in 


the same position. This allows a 3 dimen- 
sional evaluation of the abdomen by 
enabling the observer to determine which 
structures are in the same sagittal plane in 
the lateral view. 

The importance of corresponding antero- 
posterior and lateral roentgenograms of the 
abdomen was recognized by Engle and 
Lysholm! in 1934 when they evaluated the 
gas filled stomach to measure the retrogas- 
tric space. Poppel et al? in 1949 measured 
the midline retrogastric soft tissues and 
stressed the need for a matching anteropos- 
terior view to show at which vertebral body 
the stomach crossed the spine. Taveras 
and Golden’ demonstrated the mobility of 
the abdominal organs and also emphasized 
the need for a corresponding frontal view to 
allow measurement of the retrogastric 
space. | 

It is possible to identify corresponding 
parts of the upper gastrointestinal tract 
and the adjacent structures in matching 
frontal and lateral views by using the avail- 
able clues: position of air-barium levels; 


* From the Department of Radiology, The New York Hospital-Cornell University Medical Center, New York, New York. 
This study was supported by the James Picker Foundation on the recommendation of the Committee on Radiology NAS-NRC. | 
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Fic. 1. Upright (4) anteroposterior and (B) lateral views of cadaver with barium in upper gastrointestinal 
tract. Note corresponding landmarks on the anteroposterior and lateral views: (1) cardia of stomach; 
(2) barium-air level in stomach; (3) duoceno-jejunal junction; (4) lowermost position of barium filled 


stomach. 


peculiar contours; density changes or spe- 
cific anatomic relationships. 

Figure 1, Æ and B, is anteroposterior 
and lateral roentgenograms of the cadaver 
in the upright position. By identifying spe- 
cific points in the frontal view it is possible 
to determine which structures are in the 
same sagittal plane in the lateral view. The 
air-filled cardia of the stomach can be 
easily identified in the anteroposterior 
view. Other specific points that can be 
identified include the gastric air-barium 
level, the most dependent portion of the 
barium filled stomach and the air filled 
duodeno-jejunal junction. By identifying 
these specific points in the lateral view a 3 
dimensional image of this region can be 
developed. 


DESCRIPTION OF THE ANATOMY 


In order to produce a more complete 


understanding of the retrogastric space, 
multiple sagittal sections of a cadaver were 
made. Figure 2 demonstrates the planes 
through which sagittal sections of the left 
upper abdomen were made. Photographs 
and roentgenograms of the sections were 
compared. The gross sections were referred 
to when necessary. 

Figure 3, Æ and B, is the photograph and 
the roentgenogram of the sagittal section 
through the medial aspect of the spleen, the 
most lateral portion of the stomach and the 
medial third of the left kidney. The comma 
shaped soft tissue density of the spleen is 
present in the upper right. A few barium 
coated gastric folds are visible immediately 
anterior to it. These gastric folds are in the 
most posterior portion of the stomach and 
are separated from the spleen by adipose 
tissue. Immediately beneath this most pos- 
terior portion of the stomach are the 
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Fic. 2. Planes through which the sagittal sections of 
cadaver were made. These sections were then 
photographed and roentgenographed. (See Fig. 3, 
4and 5.) 


splenic vessels. These are visible on the 
roentgenogram because of the calcium 
present within the walls as well as the con- 
trast of the soft tissue density to the sur- 
rounding fatty tissue. These vascular struc- 
tures: are responsible for the contour of the 
posterior portion of the cardia inferiorly. 
Varying amounts of adipose tissue may in- 
crease the distance between the splenic 
vessels and the stomach. The remainder of 
the inferior contour of the proximal stom- 
ach is related to the distal transverse colon 
and the adipose tissue above it. The left 
kidney is positioned below the spleen. Note 
the great amount of perirenal fat which is 
responsible for a large mass effect within 
the abdomen. 

Using this sagittal section technique it is 
possible to account for more medial gastric 
contours. Figure 4, 4 and B, is a section 
medial to the spleen, through the region of 
the ligament of Treitz. The margination of 
the posterior gastric wall by the spleen and 
splenic vessels is again present. In addition, 
below the splenic vessels, the juxtaposition 
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Fic. 3. (4) Photograph and (B) roentgenogram of 
section through medial aspect of spleen, most 
lateral portion of stomach and medial third of the 
left kidney. S-spleen; G-barium coated gastric 
folds; S.A.-calcification in splenic artery and. its 
branches; C-colon; K-kidney. The photograph 
allows identification of the structures responsible 
for the contours of the stomach. 
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Fic. 4. (4) Photograph and (B) roentgenogram of section medial to the spleen, through the region of the 
duodeno-jejunal junction. S.V.-splenic vessels; G-stomach; D.J.-duodeno-jejunal junction; P-tail of 
pancreas. The photograph demonstrates those structures that are responsible for the contours of the 


stomach. 


of the tail of the pancreas and the posterior 
margin of the stomach can be appreciated. 
The remainder of the posterior and inferior 
shape of the stomach is related to the duo- 
denum and jejunum at the ligament of 
Treitz, with its surrounding connective 
tissue, and the distal transverse colon. Su- 
periorly the most lateral segment of the left 
lobe of the liver produces an indentation 
upon the anterosuperior margin of the 
stomach. 

To evaluate the retrogastric space in a 
lateral view it is imperative to know which 
structures are in the same sagittal plane. 
Figure 5, 4 and B, is another photograph 
and roentgenogram of a sagittal section 
through a cadaver in an attempt to identify 
those structures in the retrogastric space 


that are intimate to each other, and thus 
demonstrate the usefulness of correspond- 
ing anteroposterior and lateral roentgeno- 
grams in determining which structures are 
in the same sagittal plane. Figure 5, Æ and 
B, is a midline sagittal section including the 
mid portion of the stomach, the fourth por- 
tion of the duodenum and the left lobe of 
the liver. Observe in the midline the close 
approximation of the posterior wall of the 
stomach to the aorta. Calcium in the wall 
of the aorta and gas in the lumen of the 
inferior vena cava allow their identification. 
The soft tissue and calcium densities of the 
splenic vessels can again be identified and 
are the cause of the concave contour to the 
posterior portion of the stomach at the 
junction of its upper and middle thirds. 
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Fic. 5. (4) Photograph and (B) roentgenogram of section through the mid sagittal plane. G-stomach; 
L-left lobe of liver; D-fourth portion of duodenum; S.V.-splenic vessels; P-pancreas. Note that on the 
photograph the shape and position of the stomach are dependent upon the structures intimate to it. 


The pancreas is again noted immediately 
inferior to the splenic vessels and posterior 
to the stomach. A large concavity to the 
posterior contour of the stomach inferiorly 
is produced by the fourth portion of the 
duodenum and the surrounding adipose 
tissue. The duodenum is separated from 
the vertebral bodies by the width of the 
aorta and inferior vena cava. 


CLINICAL ROENTGENOGRAMS 


With the experience gained from evalua- 
tion of the photographs and roentgeno- 
grams of the sagittal sections described 
above, normal clinical roentgenograms were 
examined in an attempt to evaluate the 
retrogastric space. 

Figure 6 is a series of examinations of the 


abdomen following renal and upper gastro- 
intestinal tract opacification, in left lateral 
(4 and B), supine (C and D) and right 
lateral (Æ and F) positions. The changes in 
position of the stomach in these different 
views is evident. It then follows that the 
structures that lie in the retrogastric space 
also change as position is altered. A lateral 
roentgenogram of the abdomen for evalua- 
tion of retrogastric structures must be 
interpreted with the corresponding frontal 
view to permit identification of those struc- 
tures that actually are behind the stomach. 
It is important to realize that these struc- 
tures will change as the position at the time 
of examination changes. 

Figure 6, 4 and B, is a frontal and lateral 
view of the abdomen with the subject lying 
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on the left side. The left kidney maintains 
its normal position while the right kidney 
has been displaced downward. The antero- 
posterior view allows identification of those 
structures that actually lie behind the 
stomach. Roentgenographically these are 
primarily the spleen and the left kidney. 
The splenic vessels entering the hilus of the 
spleen are responsible for a concave con- 
tour to the stomach along the high lesser 
curvature. Since in this view the stomach 
is actually lateral to the hilus of the spleen, 
it does not directly relate to the tail of the 
pancreas, and thus a mass in the pancreas 
could not produce a defect on the posterior 
wall of the stomach. Two prominent con- 
tours of the posterior wall of the stomach 
are present. When comparison is made to 
the frontal view it is evident that the su- 
perior of the posterior gastric contours is 
produced by the spleen and the inferior 
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contour 1s produced by the left kidney. The 
opacified pyelocalyceal system of the left 
kidney is visualized immediately adjacent 
to this inferior gastric contour. 

Figure 6, C and D, 1s a frontal and lateral 
examination in the supine position. The 
right kidney has returned to a normal posi- 
tion. The anteroposterior view again defines 
those structures in the retrogastric space. In 
addition to the spleen and the left kidney, 
the duodeno-jejunal junction is now inti- 
mate to the posterior gastric wall. Again 
the vessels in the hilus of the spleen are re- 
sponsible for a medial contour to the prox- 
imal stomach in the frontal view. The tail of 
the pancreas remains medial to the stom- 
ach. The lateral projection demonstrates 
the distal duodenum and proximal jejunum 
as well as the spleen and left kidney to be 
responsible for the contour of the posterior 
wall of the stomach. 





Fic. 6. Clinical roentgenograms with opacification of the upper gastrointestinal tract and kidneys. (4) Left 
decubitus and (B) left lateral views of the abdomen. The left kidney (LK) is normal in position. The right 
kidney (RK) has been displaced downward. The anteroposterior view demonstrates the structures behind 
the stomach. The lateral view allows evaluation of the retrogastric space. S-spleen; D.J.-duodeno-jejunal 
junction; H.S.-splenic hilum. A slight spondylolisthesis is present at L3. 
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Fic. 6. (C) Supine and (D) cross table lateral views of the abdomen. The left kidney (LK) and right kidney 
(RK) are normal in position. The anteroposterior view again demonstrates those structures behind the 
stomach. This allows for evaluation of the retrogastric space in the lateral view. Note that the stomach 
does not overlie the tail of the pancreas and therefore a mass in this region would have no effect upon the 
retrogastric space. S-spleen; D.J.-duodeno-jejunal junction; H.S.-splenic hilum. 











Fic. 6. (E) Right decubitus and (F) right lateral views of the abdomen. The left kidney (LK) has been dis- 
placed downward. The right kidney has been displaced slightly superiorly. The stomach relates to the left 
kidney for only a short segment (arrow). The majority of the posterior gastric contour is related to the 
spine. A slight concavity to its contour is noted in the region of the tail of the pancreas. 
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Figure 6, E and F, is a corresponding 
examination in the right lateral position. 
The left kidney is now displaced down- 
ward. The stomach is more to the right 
than on the previous examinations of this 
series. This change in position has pro- 
duced a change in the structures included 
in the retrogastric space. It is evident in 
the anteroposterior view that the stomach 
1s overlying the medial aspect of the spleen, 
the tail of the pancreas, the mid lumbar 
spine, the superior pole of the left kidney 
and the duodeno-jejunal junction. It is 
these structures that in the lateral view 
will relate to the posterior wall of the stom- 
ach and be responsible for the position of 
the stomach in the abdomen. 

Calcification of a very tortuous splenic 
artery (Fig. 7, 4 and B) provides another 
opportunity to examine the relationship of 
the splenic hilum to the stomach. The con- 


7 ade 

Fic. 7. Clinical roentgenograms with opacification of the upper gastrointestinal tract. A calcified tortuous 
splenic artery (SA) is present. It is responsible for a concavity to the gastric contour in both (4) the 
anteroposterior and (B) lateral views. The position of the left kidney (LK) is identified on the frontal view 
and can be inferred in the lateral view where an appropriate indentation upon the posterior wall of the 
stomach is present. (Courtesy of Fred Ziter, M.D., and Jack Westcott M.D., Hartford, Conn.) 


cavity to the medial aspect of the proximal 
stomach demonstrated in Figures 6, 4 and 
B, and 6, C and D, is again present. The 
close relationship of the splenic artery to 
this gastric contour is observed in the an- 
teroposterior view. A concave contour to 
the posterior wall of the stomach is present 
on the lateral examination. It is related to 
the calcified splenic artery. This relation- 
ship was also noted in the postmortem 
roentgenograms. There is some separation 
of the calcified splenic artery and the gas- 
tric wall presumably due to interposed adi- 
pose tissue. The impression of the left kid- 
ney upon the posterior gastric wall identi- 
fied in Figure 6 as well as in the postmortem 
roentgenograms is again demonstrated. 


CONCLUSION 


An attempt has been made to define the 
anatomic structures which may indent the 
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Certain normal less well-known indenta- 
| = a tions do occur which should not be mis- 
PLR SERERE A Da taken for pathology: notably the duodeno- 


SEES RY cn jejunal junction and its related fat; the 
ay ' vessels of the hilum of the spleen; and the 
posterior portion of the splenic substance. 

These relationships are summarized in 
Figure 8. 


Joseph P. Whalen, M.D. 
Department of Radiology 
The New York Hospital 
525 East 68th Street 

New York, New York 10021 
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“LOWER” GASTROINTESTINAL TRACT HEMOR- 
RHAGE: NEW CONCEPTS BASED 
ON ARTERIOGRAPHY* 
By WILLIAM J. CASARELLA, M.D., SHELBY J. GALLOWAY, M.D., RICHARD N. TAXIN, M.D., 
DAVID A. FOLLETT, M.D., EDWARD J. POLLOCK, M.D., and WILLIAM B. SEAMAN, M.D. 


NEW YORK, NEW YORK 


‘Ts patient with severe rectal hemor- 
rhage presents a serious diagnostic and 
therapeutic dilemma. In contradistinction 
to acute upper gastrointestinal tract hemor- 
rhage, endoscopy and the usual barium 
sulfate roentgenographic examinations 
rarely result in the precise localization of 
the bleeding point. Preoperative diagnostic 
imprecision is often compounded by diffi- 
culty in finding the bleeding site in the 
operating room or even ultimately in the 
resected specimen. 

These factors have resulted in a lack of 
clinical understanding of lower gastroin- 
testinal tract hemorrhage and in nonspe- 
cific surgical remedies. 

Selective arteriography has proven to be 
extremely useful in the management of 
gastrointestinal tract hemorrhage.!!316 In 
acute rectal hemorrhage no other diagnostic 
modality can achieve the precision and re- 
liability of arteriography in finding the 
offending lesion.+58 We are herein pre- 
senting an analysis of our experience with 
60 consecutive cases of severe clinical lower 
gastrointestinal tract hemorrhage studied 
over a § year period. 


MATERIAL AND METHOD 


Patients included in the series all had 
persistent, life threatening hemorrhage for 
which surgical intervention was being con- 
sidered. All patients selected for arteriogra- 
phy were thought to be actively bleeding 
and transfusion of at least 2 units of blood 
had already been given or were being given 
to maintain vital signs or hematocrit. At- 
tempts to further quantitate bleeding rates 


before arteriography are extremely inac- 
curate in rectal hemorrhage and are not 
useful as criteria for patient selection. 

Gastric aspirates through a nasogastric 
tube were negative for blood in all cases. 
Proctoscopy had already been performed 
in 51 cases and was uniformly unrewarding. 
For 40 patients the acute episode repre- 
sented their first significant hemorrhage. 
Seven had hemorrhaged once before and 13 
had suffered multiple bleeding episodes. 
Fight patients had undergone previous sur- 
gery for similar attacks of acute lower gas- 
trointestinal tract hemorrhage. The vast 
majority of patients had no significant 
previous gastrointestinal disease or symp- 
toms other than bleeding, but 5 had a rele- 
vant history of abdominal trauma or known 
chronic gastrointestinal illness. None had a 
history of ulcerative colitis or other inflam- 
matory disease. 

Arteriography was performed on an 
emergency basis with constant electronic 
monitoring of pulse and blood pressure 
during the procedure. Support from the 
medical and surgical staff in caring for the 
patient was essential. Selective arteriogra- 
phies were performed with a variety of dif- 
ferent catheters introduced by the stan- 
dard Seldinger technique. 

Our present procedure is a result of 5 
years of evolution and consists of catheter- 
izing the femoral artery with a thin walled- 
No. 6.7 French curved polyethylene cath- 
eter. The colon is filled with air through a 
previously placed rectal tube. A superior 
mesenteric arteriography is performed 
using 50 ml. of a 76 per cent solution of 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P. Q., Canada, September 


25-28, 1973. 
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TABLE I 
CAUSES OF ACUTE RECTAL HEMORRHAGE 
Colonic diverticula 17 
- Arteriovenous malformation 4 


- Aortic stenosis and arteriovenous mal- 
.. formation of right colon 3 
Duodenal ulcer 4 
Carcinoma of colon 3 
Meckel’s diverticula 2 
Jejunal diverticula 2 
Arteriovenous fistula 2 
Peutz-Jeghers syndrome I 
Rectal trauma I 
Ischemic colitis I 
Total Positive Studies 40 
Total Negative Studies 20 
Total Cases 60 


sodium and methylglucamine diatrizoate. 
Serial filming is carried out for a period of 
30 seconds and visualization of the entire 
distribution of the superior mesenteric 
artery is verified. We then proceed to a 
celiac artery study if the first injection is 
unrewarding. The subsequent inferior mes- 
enteric study usually requires a catheter of 
different shape and also necessitates 2 in- 
jections to capture both the pelvic and 
splenic flexure portions of the artery on the 
usual 14 by 14 inch field. If all studies are 
negative, and the patient continues to ac- 
tively hemorrhage, a repeat superior mesen- 
teric arteriography is performed. When 
extravasation of contrast material into the 
bowel lumen is identified, a selective in- 
fusion of vasopressin 0.1 to 0.4 units/min. 
is begun. Infusion is continued for 30 min- 
utes in the angiography suite and a follow- 
up study 1s performed to ascertain the de- 
gree of hemostasis obtained. The infusion 
may then be continued in the patient’s 
room utilizing a portable constant infusion 


pump. 
RESULTS 


Of 60 patients studied in this manner, 
the bleeding lesion was demonstrated in 40. 
The relative frequency of the causes of 
lower gastrointestinal tract hemorrhage is 
summarized in Table 1. 
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All but 1 of these 40 patients with posi- 
tive arteriograms were ultimately operated 
on with surgery directed at removal of the 
specific bleeding point. In the remaining 
patient massive bleeding from a stress ulcer 
of the duodenum was permanently con- 
trolled by vasopressin infusion and no sur- 
gery was required. Six recent cases of 
colonic or jejunal bleeding points were also 
treated with vasopressin. Elective surgery 
was carried out in 3 after hemostasis was 
achieved. In the 3 others, persistent, brisk 
bleeding necessitated emergency surgery. 

In most of these cases, the surgeon was 
unable to find the bleeding point at explora- 
tion, but bowel resections were performed 
on the basis of angiographic data. To date, 
there has been no known significant re- 
bleeding in any of these patients. There 
were 2 operative deaths. Of the 20 negative 
cases, 10 patients stopped bleeding spon- 
taneously and were not explored. In retro- 
spect it appeared that many of these pa- 
tients had stopped bleeding before arteriog- 
raphy was performed. The remaining I0 
continued to hemorrhage and surgery was 
required; in 5 instances peptic ulcers of the 
duodenum were found and resected. In the 
other 5 no bleeding point could be found. 
Three patients underwent empiric left 
colectomies. Two continued to hemorrhage 
massively and ultimately expired in the 
immediate postoperative period. One had 
multiple colotomies and died of postopera- 
tive septicemia. The other patient had 
a right colectomy and has not re-bled 


(Table 11). 


CAUSES OF LOWER” GASTROINTESTINAL 
TRACT HEMORRHAGE 
COLONIC DIVERTICULOSIS 


Colonic diverticula are by far the most 
common cause of rectal hemorrhage in the 
middle-aged or elderly adult.!%141520 The 17 
patients with bleeding colonic diverticula 
ranged from 55 to 84 years of age and all 
presented with the acute onset of painless 
rectal hemorrhage. None of the patients 
had clinical signs of diverticulitis. 

The angiographic appearance of bleeding 
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colonic diverticula is characteristic. Ex- 
travasation of contrast material begins in 
the early arterial phase. The opaque con- 
trast material pools within the confines of 
the saccular diverticulum and frequently 
persists as a sharply marginated col-ection 
throughout the venous phase of the study. 
No arteriovenous shunting or neovascu- 
larity 1s seen, and the only visible abnor- 
mality is actual extravasation of ccntrast 
material. Barium enema examinations suc- 
ceed only in showing the multiplicity of 
diverticula without recognizing the bleed- 
ing lesion (Fig. 1, 4D). 

Diverticular bleeding may also be inter- 
mittent in nature. Therefore, a negative 
study can be followed in a few minutes by 
a positive one. This finding had led us to 
perform repeat injections if we suspect that 
active bleeding persists, and a site has not 
been established. 

Although only single diverticula were 


-bleeding in 15 of 17 cases, 1 case had simul- 


taneous bleeding from 2 adjacent divertic- 
ula. In another patient with uremia and 
severe coagulation deficiencies, 3 bleeding 
diverticula were identified. 

Although previous barium enema ex- 
aminations interfere with arteriography 
and are not recommended, they do not 


Tase II 


ARTERIOGRAPHIC FINDINGS AND 
FOLLOW-UP RESULTS 


Follow-up of Negative Arteriograms 


Stopped bleeding, no treatment 10 
Surgery required IO 
Duodenal ulcer 
Empiric left colectomy (2 deaths) 
Multiple colotomies (1 death) 
Empiric right colectomy 
Total Cases 20 


Can ME LP? Pe a Y 


Follow-up of Positive Arteriograms 
Preoperative control of bleeding with 


vasopressin 7 
Surgery directed at specific lesion 39 
Operative deaths 2 
Re-bleeding | o 


Total Cases 40 
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completely obviate its usefulness. Contrast 
material can be identified in and around 
barium filled diverticula if most of the bar- 
ium in the lumen has been eliminated by 
the strong cathartic action of intraluminal . 
blood. 

Even though most diverticula are in the 
sigmoid or left colon, the distribution of 
bleeding points in colonic diverticula 1s 
strongly weighted toward the right side. 
All but 1 of the bleeding points occurred in 
the region from the splenic flexure to the 
cecum (Fig. 2, 4 and B; 3, 4 and B; and 4). 


JEJUNAL DIVERTICULA 


Jejunal diverticula were the source of 
acute rectal hemorrhage in 2 patients. 
These lesions had the identical angiographic 
appearance of colonic diverticula except 
that their blood supply was derived from 
jejunal branches of the superior mesenteric 
artery. Although these lesions also occur in 
the older age group, they are much rarer 
than colonic diverticula. Hemorrhage was 
thought to be a rare complication of jejunal - 
diverticulosis and there were only 17 cases 
reported by 1958." 

When hemorrhage occurs it may either 
simulate peptic ulceration with an ante- 
cedent history of dyspepsia or present as 
rectal hemorrhage indistinguishable from 
colonic diverticular bleeding. A local jeju- 
nal resection was curative in our 2 patients. 


MECKEL’S DIVERTICULUM 


Young, previously healthy patients who 
presented with acute rectal hemorrhage 
were bleeding from Meckel’s diverticula in 
2 cases. The angiographic findings con- 
sisted of pooling of radiopaque material in 
the diverticulum which is supplied by a 
branch of the ileocolic artery. It should be 
recognized, however, that the bleeding 
point may not be within the diverticulum 
itself since ulceration of the ileal mucosa 
opposite the opening of the diverticulum is 
frequently the site of blood loss. 

These lesions may also be detected on a 
scan of the abdomen following an injection 
of Tc®*™ pertechnetate which collects in the 
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Fic. 1. (4) A previous barium enema roentgenogram in a 67 year old man with acute rectal hemorrhage shows 
only a multiplicity of colonic diverticula. (B) Arterial and (C and D) venous phases of a superior mesenteric 
arteriography show the typical appearance of a bleeding colonic diverticulum. Contrast material ex- 


travasates into the diverticulum and pools within it, revealing a persistent, sharply marginated density 
throughout the venous phase. 
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Fic. 2. (4 and B) A splenic flexure diverticulum was the cause of hemorrhage in this 58 year old man and 
is demonstrated on these inferior mesenteric arteriograms. Separate studies of the pelvic and left upper 
quadrant distributions of the inferior mesenteric artery are essential to view the entire distribution of 


this vessel. 


ectopic gastric mucosa in the diverticulum. 
Barium studies are generally unrewarding. 


CARCINOMA OF THE COLON 


Although a frequent cause of occult, 
chronic blood loss, carcinoma rarely pre- 
sents as acute rectal hemorrhage. The diag- 
nosis can be made by arteriography, how- 
ever, and the findings are quite diferent 
from those of diverticula. A neovascular 
mass with vascular encasement may be 
seen. 

In 1 case of carcinoma of the cecum, 
irregular extravasation into a cecal mass 
was identified. A barium enema examina- 
tion confirmed the presence of a cecal 
carcinoma. 

A case of metastatic carcinoma of the ap- 
pendix presented as acute lower gastroin- 
testinal tract hemorrhage when the lesion 


eroded into the iliac artery and produced 
an arterioenteric fistula. The third case of 
carcinoma was in the sigmoid colon and 
could be clearly seen as a huge neovascular 
mass without discrete extravasation (Fig. 
5, 4 and B). No carcinomas were left un- 
detected in our series. None were found on 
later barium studies or in the operating 
room. 


ARTERIOVENOUS FISTULA 


Acute rectal bleeding was caused by ar- 
teriovenous fistula in 2 cases. One patient 
was a 66 year old woman with an unsus- 
pected postoperative iatrogenic fistula from 
the middle colic artery to vein. The fistula 
followed a closure of a transverse colostomy 
performed 6 weeks previously for obstruct- 
ing sigmoid diverticulitis. Except for the 
history of recent surgery, the patient’s 
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ie, 3. (4 and B) Superior mesenteric arteriograms reveal a bleeding diverticulum of the right colon (arrow). 
Following infusion of vasopressin into the superior mesenteric artery, hemostasis was achieved. 
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symptoms were identical to those of diver- 
ticular bleeding (Fig. 6). 

A year after a gunshot wound of the ab- 
domen, rectal hemorrhage developed in a 
20 year old man. A superior mesenteric 
artery-to-vein fistula was discovered on 
arteriography. A follow-up study after re- 
pair of the lesion demonstrated a persistent 
false aneurysm of the superior mesenteric 
artery (Fig. 7). 

In both of these cases an actual extrava- 
sation of contrast material was not identi- 
fied, but the early appearance of the portal 
venous system and the presence of false 
aneurysms confirm the diagnosis. 








KE 


Fic. 4. The distribution of bleeding colonic diverticu- 
la is depicted in this drawing of the colon. Each 
black dot represents a single case of a bleeding 
diverticulum. The preponderance of right-sided 
bleeding points is evident. 
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ARTERIOVENOUS MALFORMATIONS 


In 7 cases of rectal hemorrhage, arterio- 
venous malformations of the bowel were 
found. One was in the jejunum, § in the 
right colon, and 1 in the rectum. These 
lesions were in the submucosa and were all 
extremely difficult to identify at surgical 
exploration. Pathologic confirmation is also 
dificult unless painstaking injections of 
vessels followed by careful sectioning are 
carried out. In only 3 of the cases was 
actual extravasation seen on arteriography. 
The patients generally had a history of re- 
current, moderate bleeding rather than a 
single episode of exsanguinating hemor- 
rhage often seen when a diverticulum 
bleeds. The exception to this generality was 
the case of an 84 year old woman who suf- 
fered massive hemorrhage from a rectal 
arteriovenous malformation which was ap- 
parently spontaneous in origin. 

An interesting aspect of these cases is an 
apparent association between arteriovenous 
malformation of the right colon and aortic 


“Lower” Gastrointestinal Tract Hemorrhage 


| 


P 





Fic. 5. (4 and B) Inferior mesenteric arteriograms show a huge neovascular 
mass in the sigmoid colon due to a bleeding carcinoma. 


stenosis in elderly patients. In 3 such cases 
small malformations of the lateral wall of 
the right colon were found. Right colec- 
tomies have resulted in cessation of bleed- 
ing in all patients. The malformations are 
difficult to identify on routine studies and 
magnification roentgenograms with air in 
the cecum may be required to make the 
diagnosis" (Fig.8, 4 and B). The mechanism 
of formation of the arteriovenous malfor- 
mations is unclear. Since the aortic stenosis 
is frequently isolated and congenital in 
origin, the vascular malformations are 
thought by some investigators to be con- 
genital. Others, however, suggested that 
these are shunts opened in response to the 
low perfusion pressure in the splanchnic 


bed.*! 


DUODENAL ULCER 


Although it is widely believed that a neg- 
ative gastric aspirate effectively rules out 
an upper tract source of acute rectal hemor- 
rhage, this has not been our experience. 
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Fic. 6. An arteriovenous fistula between the middle 
colic artery and vein is well demonstrated on this 
superior mesenteric arteriogram. This iatrogenic 
fistula followed a transverse colostomy for ob- 
structing diverticulitis and presented as painless 
rectal hemorrhage. 


Massively bleeding duodenal ulcers were 
angiographically demonstrated in 4 pa- 
tients who presented as typical lower gas- 
trointestinal hemorrhage. All 4 had had 
negative gastric aspirates through naso- 
gastric tubes and unrewarding endoscopy. 
These cases have prompted us to diligently 
study the duodenum if the bleeding site re- 
mains occult after superior and inferior 
mesenteric arteriographies. In 1 case, a 29 
year old female with massive lower gastro- 
intestinal hemorrhage, a bleeding stress 
ulcer of the duodenum was permanently 
controlled by selective vasopressin infusion 
with complete healing of the ulcer on fol- 
low-up barium enema study 10 days later 
(Fig. 9, 4 and B). 

In 5 of our early negative cases, upper 
gastrointestinal peptic ulcers were found at 
surgery. In 2 of these cases celiac arterio- 
grams were negative. The other 3 did not 
have celiac or gastroduodenal studies. It is 
interesting to note that in g patients out of 
a total 60 in the group, duodenal ulcers 
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produced a clinical syndrome indistinguish- 
able from lower gastrointestinal hemor- 
rhage. 


MISCELLANEOUS CAUSES OF RECTAL HEMORRHAGE 


The preceding discussion is not intended 
to be a catalogue of all causes of rectal 
hemorrhage. Single cases of Peutz-Jeghers 
syndrome, local rectal trauma, and isch- 
emic colitis were found in the series. Other 
rare causes have been reported previously 
and diagnosed by arteriography. Clinically 
known inflammatory diseases such as ul- 
cerative colitis also can produce rectal 
bleeding, but these patients rarely come to 
arteriography. 


DISCUSSION 


It is apparent that angiography is clearly 
established as the diagnostic method of 
choice in acute lower gastrointestinal tract 
hemorrhage. Because no other diagnostic or 
therapeutic modality approaches the eff- 
cacy of arteriography in finding the etiology 
of rectal hemorrhage, its use has given us a 





Fic. 7. A year after an abdominal gunshot wound, 
acute rectal hemorrhage developed secondary to 
an arteriovenous fistula between the superior 
mesenteric artery and vein. Following closure of 
the fistula, a false aneurysm of the superior mesen- 
teric artery remains. 





Fic. 8. (4) Magnification film from a superior mesenteric arteriogram in a patient with aortic stenosis and 
rectal hemorrhage reveals an arteriovenous malformation (AVM) of the lateral wall of the right colon 
(black arrow). An early draining vein (white arrow) is seen. (B) The lesion is confirmed on a specimen 
injection of the resected right colon. The enlarged feeding artery (black arrow) and vein (small black 


arrow) are more clearly identified. 


new insight into the spectrum of pathology 
that can produce the clinical syndrome. 

The use of selective vasoconstrictors has 
already contributed to the management of 
some of these severely ill patients.» De- 
velopment of better transcatheter embolic 
and coagulation techniques should further 
accelerate this progress. 

Although most bleeding lesions are in the 
colon, it is clear that a large number are 
located in the small bowel or duodenum. 
Eleven of 40 positive cases were located 
outside of the colon. The recently pre- 
sented®'®:” surgical concept of routine total 
colectomy for these patients seems not only 
unwarranted, but can be frequently coun- 
terproductive. The preponderance of bleed- 
ing diverticula in the right colon should 
contraindicate the future employment of 


sigmoid colectomies in these patients. Be- 
cause of the potentially disastrous conse- 
quences of empiric partial colectomies or 
multiple colotomies, a subtotal colectomy 
may be the procedure of choice in those few 
patients who require surgery without a pre- 
operative diagnosis. Almost all lesions other 
than diverticula and ulcers have an an- 
giographically recognizable pattern con- 
sisting of neovascularity or arteriovenous 
shunting, whether or not they are actively 
bleeding at the time of study. Most nega- 
tive studies are probably due to intermit- 
tent or previous bleeding from 1 of these 2 
causes. This conclusion is strengthened by 
the follow-up of our 10 negative patients 
who were not operated on and the 5 patients 
where peptic ulcers were found at surgery. 
Of the Io negative, unoperated patients, 
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Fic. 9. (4 and B) Gastroduodenal arteriograms reveal a massively bleeding duodenal ulcer in a 29 year old 
woman who presented with rectal hemorrhage. Infusion of vasopressin resulted in permanent hemostasis 


and obviated the need for exploratory surgery. 


none have had known significant re-bleed- 
ing and nothing other than colonic diver- 
ticula were ever found on subsequent barium 
studies. Other intestinal lesions that cause 
hemorrhage, ż.e., tumors, vascular malfor- 
mations, fistulas, inflammatory disease, 
and trauma, all have recognizable stable 
abnormalities of angioarchitecture which 
lead to the correct diagnosis without ex- 
travasation of contrast material on arteri- 
ography. 

The association of aortic stenosis and ar- 
teriovenous malformation of the cecum ap- 
pears to be a real one. It is known that pa- 
tients with aortic stenosis frequently suffer 
from occult gastrointestinal blood loss,” 
and scattered case reports of right colon 
lesions have appeared in the literature.’ 
The pathogenesis of these lesions is obscure, 
but may be on a congenital basis or be due 
to decreased perfusion pressure with subse- 
quent opening of submucosal arteriovenous 
shunts. It has been productive to diligently 
search for these lesions in patients with 
aortic stenosis. Magnification techniques 
have been extremely helpful in making the 
diagnosis in 2 of our 3 cases. 

A possible criticism of the use of arteri- 


ography in this clinical situation is that it 
accelerates the decision to operate and that 
some unnecessary bowel resections may be 
performed. It also appears that the vasodi- 
latory effects of contrast material may ac- 
celerate the bleeding in some cases. It 1s 
true that demonstration of an active bleed- 
ing point to a surgeon often creates an ir- 
resistable urge to resect it. However, if 
arteriography is reserved for those patients 
who are already a therapeutic problem and 
for whom repeated transfusions are hazard- 
ous, this should not be a serious objection. 
The use of selective vasoconstrictors has led 
to more postangiography monitoring before 
surgery and has provided the opportunity 
to perform elective limited bowel resections 
with the patient’s circulatory status stabi- 
lized. Future acceptance of transcatheter 
vasoconstriction as a primary mode of 
treatment depends only on further ex- 
perience with the long term results of the 
procedure. Although the diatrizoates are 
vasodilators, their effect is very transient 
and the possibility of significant enhance- 
ment of hemorrhage seems unlikely. 

It is our impression that the potential 
benefits of arteriography to these seriously 
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ill patients far outweigh the risks and haz- 
ards of the procedure, and that the pro- 
cedure should be performed on an emer- 
gency basis before exploratory surgery is 
undertaken. 


SUMMARY 


1. Arteriography is the diagnostic mezhod 
of choice in acute rectal hemorrhage and 
results in precise preoperative diagnosis and 
rational surgery. The potential for selective 
therapy through the catheter is also 
evident. 

2. Colonic diverticulosis is, by far, the 
most common cause of acute rectal bleeding 
in the middle-aged or elderly adult. 

_ 3. Most bleeding colonic diverticula are 
located to the right of the splenic flexuze. 

4. Carcinoma is a rare cause of rectal. 
hemorrhage. 

5. The bleeding point is occasionally lo- 
cated outside of the colon. 

6. A history of trauma or previous sur- 
gery should suggest the possibility of ar- 
teriovenous fistula. 

7, Arteriovenous malformations of the 
right colon should be diligently searched 
for in elderly patients with aortic stenosis 
and recurrent hemorrhage. 

8. Hemorrhage from duodenal ulcer may 
present as rectal hemorrhage and leed to 
diagnostic confusion. 


William J. Casarella, M.D. 

Department of Radiology 

Columbia College of Physicians and Surgeons 
Columbia Presbyterian Medical Center 

622 West 168th Street 

New York, New York 10032 


The authors wish to thank Mr. John 
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VENTRAL PORTAL VEIN* 


By GEORGE HARELL, M.D.t 


STANFORD, CALIFORNIA 


To purpose of this paper is to suc- 
cinctly review the topic of the ventral 
portal vein. 

In most patients, the portal vein (PV) 
lies dorsal or crosses behind the ascending 
or vertical portion of the proper hepatic 
artery.’ At the porta hepatis, the right, left 
and middle hepatic arteries commonly have 
a similar relationship to the PV or to the 
PV’s right and left branches.’ 

Ten basic types exist in the hepatic ar- 
terial blood supply.’ In 7 of these types, 
which include over go per cent of patients, 
the portal vein or its right branch lies 
dorsal or crosses behind a right hepatic 
artery. In 3 variations, however, the portal 
vein runs ventral or in front of an aberrant 
right hepatic artery and in such instances 
the portal vein is termed a “ventral PV.” 
In 1 of these 3 variations, an aberrant right 
hepatic artery (ARH) arises from the celiac 
axis independently of the common hepatic 
(Type X variant). In this variation, the 
ARH usually courses dorsal or crosses be- 
hind the more ventrally positioned PV 
(Fig. 1).’ 

In other variations, (Type VII, VIIIA), 
an ARH arises from the superior mesen- 
teric artery, proceeds upwards and crosses 
behind a more ventrally located PV.’ These 
3 variations (Type X variant, VII, VIITA) 
may be of interest to both the: angiographier 
and surgeon. The surgeon may occasionally 
have difficulty in constructing a portacaval 
shunt with a ventral PV.‘ 


REPORT OF CASES 


Case 1. This 59 year old housewife vomited 
bright red blood in January 1973. 

In 1955 she had had a brief period of malaise, 
fatigue and jaundice. Liver biopsy in 1964 at 
Stanford University Hospital showed chronic 
active hepatitis with minimal fibrosis. Spleno- 





Fic. 1. Drawing showing the relationship of the 
ventral portal vein to the aberrant right hepatic 
artery ina Type X variant. ARH =aberrant right 
hepatic artery; LH=left hepatic artery; GD = 
gastroduodenal; S=splenic; CTr=celiac trunk; 
A=aorta; PV=portal vein. (Modified from 
M:chels.”) 


megaly was documented in 1968. In 1970, 
esophageal varices were found on an upper 
gastrointestinal series. 

Physical examination in January 1973 re- 
vealed a spleen tip palpable 8 cm. below the left 
costal margin. Multiple skin ecchymoses were 
present. Laboratory values included: hemato- 
crit 41 per cent; platelets 91,000 per cu. mm.; 
total bilirubin 3.7 mg. per cent; alkaline phos- 
phatase 125 (normal 30-85) units; prothrombin 
time 60 per cent. 

Because of continued bleeding, abdominal 
angiography was performed using a polyure- 
thane cobra-shaped catheter. Celiac axis angi- 
ography was performed with 60 ml. of 66 per 
cent meglumine diatrizoate and Io per cent 
sodium diatrizoate machine injected at 10 ml. 
per second. An ARH arose from either a short 
common hepatic artery or the celiac trunk 
(Fig. 24). The venous phase showed large 
varices (Fig. 2B). The PV in this anatomic 


* From the Department of Radiology, Stanford University School of Medicine, Stanford, California. 
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Fic. 2. Case 1. (4) An aberrant right hepatic artery 
arises from either a short common hepatic artery 
or the celiac trunk (arrows). (B) Venous phase 
showing large varices. The portal vein in this 
variant probably crosses ventral to the aberrant 
right hepatic artery. The surgeon performed a 
spleno-rena] rather than portacaval shunt. Bring- 
ing a ventral portal vein posteriorly to establish a 
portacaval shunt may prove technically difficult. 


variant probably crossed ventral to the ARH. 
No arterial source of bleeding was angiographi- 
cally demonstrated. Superior mesenteric artery 
infusion with vasopressin was begun which con- 
trolled the bleeding. 

Three days following angiography, the pa- 
tient was taken for elective surgery and under- 
went splenectomy and a spleno-renal shunt 
from which she recovered uneventfully. 

Comment. A spleno-renal shunt was per- 
formed on this patient rather than a portacaval 
shunt. Had a portacaval shunt been tried, the 
surgeon may have had difficulty attempting to 
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bring the ventral PV posteriorly to establish 
the portacaval shunt.‘ According to Dr. S. 
Baum, operative difficulty has arisen in cases of 
Type X variants because of the increased dis- 
tance between the ventral PV and the vena 
cava.’ 


Awareness of the existence of the ventral 
PV may occasionally be of interest to the 
radiologist as he attempts to relate anat- 
omy to angiographic findings. When major 
arteries and major veins lie in apposition, 
visceral carcinomas tend to preferentially 
invade or compress the veins. Angiog- 
raphers have reported a go per cent or 
higher incidence of venous involvement in 
pancreatic carcinomas.” What factors oc- 
cur to distinguish those patients with only 
arterial involvement from the majority 
with major venous involvement is not yet 
clear. In the Type X variant, major arterial 
involvement without concomitant venous 
involvement may occur. 


Case 11. A 62 year old Caucasian female was 
referred to Stanford University Hospital for 
palliative radiation therapy of pancreatic car- 
cinoma. 

Her past medical history included diabetes 
mellitus documented in 1959 which was con- 
trolled by 39 units of NPH insulin. In July 1971 
she developed pruritus and dark urine. Her 
serum bilirubin measured 12.2 mg. per cent— 
direct 9.6 mg. per cent. She underwent diag- 
nostic laparotomy and a rock-hard mass in the 
superior portion of the pancreatic head was 
located which involved the lower end of the 
common duct. A choledochoduodenostomy was 
performed. Biopsy samples, taken in 2 places, 
were insufficient for definitive diagnosis. Post- 
operatively, her jaundice subsided. 

She was first admitted to Stanford University 
Hospital in November 1971 for treatment of 
severe epigastric pain. Her total serum bilirubin 
was 1.6 mg. per cent—direct 0.9 mg. per cent, 
alkaline phosphatase g06 mU./ml. (normal 
<85 mU./ml.), SGOT 77 (normal <s50 MmU; 
/ml.). Upper gastrointestinal examination 
showed a 3 cm. long irregular, nonpliable nar- 
rowing just distal to the choledochoduodenos- 
tomy. Barium refluxed into a normal appearing 
biliary tree. 

Gastrointestinal angiography was performed 
through a polyurethane cobra-shaped catheter. 
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Celiac axis angiography was performed first. 
Neither the catheter nor guide wire was ad- 
vanced beyond the celiac axis. Sixty milliliters 
of 66 per cent meglumine diatrizoate and Io per 
cent sodium diatrizoate were machine injected 
at 10 ml. per second. Following celiac axis 
angiography, splenic angiography was per- 
formed with 60 ml. of 66 per cent meglumine 
diatrizoate and 10 per cent sodium diatrizoate 
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injected at 6 ml. per second. A superior mesen- 
teric angiogram in a slightly right posterior 
oblique position was then obtained utilizing 70 
ml. of contrast medium at 6 ml. per second. 
Celiac axis angiography showed an ARH 
originating from the celiac axis (Fig. 34). 
Michels has termed this arterial arrangement 
the Type X variant.” In this anomaly, the PV 
crosses ventral to the aberrant hepatic artery 


Fic. 3. Case 11. (4) The right hepatic artery (open arrows) arises separately from the celiac trunk. Serrated 
encasement of the aberrant right hepatic artery is present (black arrows). (B) The portal vein and splenic 
vein are normal. Washout from unopacified superior mesenteric venous blood creates the “filling” defect 
at the right lower origin of the portal vein. (C) Relationship of the aberrant right hepatic artery to the 
ventral portal vein, slightly right posterior oblique projection. The arrows indicate the encased segment 
of the aberrant right hepatic artery as it crosses behind the more ventrally positioned portal vein. 
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(Fig..1).? The gastroduodenal and the middle 


and left hepatic arteries arose from a common 
hepatic artery from the celiac trunk (Fig. 34). 
An irregular, asymmetric, narrowed area oc- 
curred several cm. from the origin of the re- 
placed right hepatic artery. The portal vein 
crossed over the serrated area and was spared 
(Fig. 3, B and C). Splenic and superior mes- 
enteric angiograms showed that the splenic and 
-superior mesenteric arteries and veins were 
normal. 

At surgery a rock-hard tumor was again lo- 
_cated in the superior aspect of the head of the 
pancreas obstructing the second part of the 
duodenum. An anterocolic gastrojejunostomy 
was performed. The patient began radiation 
therapy for palliative relief of pain in mid 
December 1971 receiving 2,250 rads to the area 
of the pancreas over 22 days. Her condition con- 
tinued to deteriorate. She died in January 
1972. 

Comment. At surgery, the carcinoma involved 
the superior aspect of the pancreatic head. 
Major arterial involvement was angiographi- 
cally demonstrated in the aberrant right 
hepatic artery (Type X variant) at the point 
where it crossed behind the PV. The ventral 
position of the PV in relation to the ARH sug- 
gests an anatomic basis for the lack of PV in- 
volvement in this patient. 


Pancreatic carcinomas may also involve 


the ventral PV. 


Case 1. A §5 year old white married farmer 
developed fatigue and fatty food intolerance in 
April 1972. He described a mild epigastric pain 
which radiated into his back and was relieved 
by leaning forward. An oral cholecystogram 
demonstrated nonvisualization. Upper gastro- 
intestinal series was normal. In July 1972 the 
patient underwent laparotomy and common 
bile duct exploration. A common bile duct 
stone was removed and cholecystectomy per- 
formed. He recovered uneventfully but still 
suffered epigastric pain. His first Stanford Uni- 
versity Hospital visit was in November 1972. 
Routine chemical screening was normal except 
for an alkaline phosphatase of 250 mU./ml. 
(normal <85 mU./ml.). Liver scan was normal. 

Gastrointestinal angiography was performed 
with a polyurethane cobra-shaped catheter. 
Celiac axis angiography was performed first. 
No guide wires were introduced into the céliac 
axis nor was the catheter advanced beyond the 
celiac axis. Sixty milliliters of 66 per cent 
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meglumine diatrizoate and 10 per cent sodium 
diatrizoate were machine injected at 10 ml. per 
second. Splenic artery angiography was per- 
formed with 60 ml. of 66 per cent meglumine 
diatrizoate and Io per cent sodium diatrizoate 
machine injected at 6 ml. per second. Superior 
mesenteric angiography was done in a slightly 
right posterior oblique projection utilizing 7o 
ml. contrast medium at § ml. per second. Celiac 
angiography showed an ARH arising from the 
region of celiac axis (Fig. 44). The left hepatic 
and gastroduodenal arteries arose from a sepa- 
rate trunk from the celiac trunk. An irregular 
asymmetric. narrowed area occurred approxi- 
mately 2 cm. proximal to the origin of the gas- 
troduodenal artery and at the origin of the 
ARH (Fig. 44). The adjacent splenic vein and 
the proximal ventral PV were compressed (Fig. 
4B). Superior mesenteric angiography showed a 
normal superior mesenteric artery and vein. 

At laparotomy in November 1972, tumor in- 
volved the superior head of the pancreas and 
porta hepatis. The neoplasm extended along 
the common duct and involved the base of the 
small bowel mesentery. Pathologic examination 
revealed a glandular pattern with lakes of 
mucinous material consistent with pancreatic 
adenocarcinoma. 

Comment. This patient had a Type X variant 
of the hepatic arterial supply. The common 
hepatic artery and the origin of the ventral PV 
were both involved by tumor. The neoplasm 
also involved the origin of the ARH but spared 
the ARH where it crossed behind the ventral 
PV. The angiographic findings in this case were 
typical of pancreatic carcinoma.‘ 


DISCUSSION 


Michels has classified the hepatic arterial 
blood supply into to basic types.” In a ma- 
jority of patients, the vertical or ascending 
portion of the hepatic artery lies anterior or 
crosses in front of the portal vein (PV) to 
reach the porta hepatis.” In 7 of the 10 
types, the PV lies behind the vertical por- 
tion of the hepatic artery or the right 
hepatic artery.” In 3 variations, however, 
the PV runs ventral to an aberrant right 
hepatic artery (ARH), and in such in- 
stances the PV is termed a “ventral PV.” 
Ventral PVs are usually associated with 
ARH; however, most ARH are not associ- 
ated with ventral PVs. Most ARH arise 
from the superior mesenteric artery and 
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Fic. 4. Case m1. (4) Celiac angiogram showing an 
aberrant right hepatic artery (open arrow) arising 
from the celiac axis or the very proximal common 


hepatic artery. Encasement of the common 
hepatic artery by pancreatic carcinoma has oc- 
curred (double black arrows). The origin of the 
aberrant right hepatic artery is also involved 
(single black arrow). (B) The venous phase of 
splenic angiography shows compression of the 
distal splenic vein and ventral portal vein (arrows). 


run in front of the PV. The incidence of 
ventral PV may be estimated from Michels’ 
work.’ He reported that in 2 per cent of his 
dissections, a ventral PV was associated 
with an ARH arising from the superior 
mesenteric artery (Type VII, VIIA). 
Michels reported an ARH arising from the 
celiac axis in 2 of 200 dissections (Type X 
variant).? Nebesar ef al.8 found 3 examples 
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in their 236 cases. The combined incidence 
of the Type X variant from the series of 
Michels and Nebesar et al. is 1.2 per cent. 
Computation of a 95 per cent confidence 
limit using normal approximations yields 
an incidence for Type X variants of 
0,2-2.2 per cent.’ 


CONCLUSION 


Awareness of the existence of a ventral 
PV (portal vein) may help in planning 
shunt surgery for portal hypertension. 

The surgeon may have difficulty if he 
attempts to bring a ventral PV posterior to 
establish a portacaval shunt and may wish 
instead to elect a spleno-renal or mesocaval 
approach.‘ 


Department of Radiology 
Stanford University School of Medicine 
Stanford, California 94305 


I wish to thank Dr. Stanley Baum, Pro- 
fessor of Radiology, Harvard Medical 
School for his advice in preparing this 
manuscript and the J. B. Lippincott Co., 
Philadelphia, Pa., for permission to modify 
and publish Figure 1. 
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CONTRAST ENHANCEMENT OF THE MESENTERIC 
AND PORTAL VEINS USING INTRA- 
ARTERIAL PAPAVERINE* 

By WARREN C. WIDRICH, M.D., DAVID L. NORDAHL, M.D., 


and ALAN H. ROBBINS, M.D. 
BOSTON, MASSACHUSETTS 


ISUALIZATION of the superior mes- 

enteric and portal veins is helpful in the 
diagnosis of gastric and esophageal varices, 
mesenteric vein-systemic shunts, and intra- 
= abdominal neoplasm. 

Celiac and superior mesenteric arterio- 
grams in patients with cirrhosis and portal 
hypertension often result in poor opacifica- 
tion of the venous phase. A wide variety of 
pharmacologic techniques to enhance ve- 
nous opacification have been previously 
reported which include the use of epineph- 
rine,® tolazoline,!®  bradykinin,'= hista- 
mine,® contrast medium," glucagon,’ and 
a combination of phentolamine and iso- 
proterenol.® 3.14 . 

Comparison of nonpharmacologically as- 
sisted superior mesenteric angiograms, the 
1o minute postepinephrine mesenteric an- 


giograms and superior mesenteric angio-. 


grams after papaverine infusion as de- 
vised by Bron‘ is presented to demon- 
strate that optimal visualization of the 
corresponding veins has been seen with the 
papaverine technique. 


MATERIAL AND METHOD 


In the past 3 years, a total of 139 su- 
perior mesenteric angiographies were per- 
formed on III patients at the Boston 
Veterans Administration Hospital. Fifty- 
five per cent had moderately or markedly 
enlarged spleens. Forty-two per cent had a 
biopsy proven diagnosis of liver cirrhosis. 
There were 75 nonpharmacologic angiogra- 
phies, 8 postepinephrine, and 56 papaverine 
studies performed. Sixteen patients had 
both papaverine and nonpapaverine arteri- 
ographies. One patient had all 3 tech- 
niques. 


chusctts. 


Selective catheterization of the superior 
mesenteric artery was performed under 
fluoroscopic control using Becton-Dickin- 
son radiopaque polyethylene tubing, heavy 
wall, ṣo cm. long, I.D. .o54 inches tapered 
over an .045 inch guidewire. An 80 cc. bolus 
of meglumine iothalamate* was injected by 
electric power injector in each of the su- 
perior mesenteric arteriographies. 


NONPHARMACOLOGICALLY ASSISTED SUPERIOR 
MESENTERIC ANGIOGRAM 

Rate of Injection. Selected by test injec- 
tions under fluoroscopic control, usu- 
ally 8-10 cc. per second. 

Exposure Program. In the noncirrhotic 
patients, 12 films were exposed over a 
20 second interval. In the cirrhotic pa- 
tients, 14 films were exposed over a 26 
second period. 


IO MINUTE POSTEPINEPHRINE SUPERIOR 
MESENTERIC ANGIOGRAM R 
Epinephrine is diluted in saline to a con- 
centration of I microgram per cc. Twenty 
micrograms are injected into the superior 
mesenteric artery over a period of 2 min- 
utes. The angiogram is obtained 10 minutes 
after the epinephrine infusion. 


Rate of Injection. Selected by test injec- 
tions under fluoroscopic control 8 
minutes after the end of the epineph- 
rine infusion. 

Exposure Program. The same as for the 
nonpharmacologic angiograms. 


PAPAVERINE SUPERIOR MESENTERIC 
ANGIOGRAM 
Forty-five milligrams papaverine hydro- 
chloride is diluted into 25 cc. of saline. The 


* Conray 60 (Mallinckrodt). 


* From the Department of Radiology, Veterans Administration Hospital and Tufts University School of Medicine, Boston, Massa- 
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TABLE Í 


ANALYSIS OF VISUALIZATION OF THE MESENTERIC AND PORTAL VEINS 
°“ iiiam 





No. of of ; 5 
Angiograms 3 
Superior mesenteric arteriogram 76 6 (8%) 21 (28%)  36(48%) 12 (16%) 
10 minute postepinephrine arteriogram 8 4 (50%) 2 (25%) O 2 (25%) 
Papaverine superior mesenteric arteriogram 56 O 4 (7%) 1o (18%) 42 (75%) 
Total 139 





* o= No visualization of superior mesenteric vein (SMV). 


1= Faint visualization of SMV and no visualization of portal vein. 
2= Distinct visualization of SMV and portal vein but not the portal vein branches. 
3= Distinct visualization of SMV, the portal vein, and its branches. 


entire amount is infused over a period of 30 
seconds. The angiography is performed im- 
mediately. This is facilitated by using a 
3 way stopcock. 


Rate of Injection. Add 3 cc. per second to 
the rate selected under fluoroscopic 
control that would otherwise be used 
for a nonpharmacologic study. 

Exposure Program. The same as for non- 
pharmacologic angiograms. 


The best venous film in each angio- 
graphic run was evaluated for quality of 
opacification. The criteria used are listed in 


Table 1. 


RESULTS 


Because the 10 minute postepinephrine 
technique has been shown to be better than 
the nonpharmacologic celiac angiogram for 
demonstrating the splenic vein,’ this tech- 
nique was originally applied to the superior 
mesenteric artery. No improvement in ve- 
nous opacification was noted when com- 
pared with the nonpharmacologic study. 
The effect of epinephrine on the mesenteric 
system was noted to be quite variable. 

The infusion of papaverine in the su- 
perior mesenteric artery was consistently 
more reliable for the demonstration of the 
superior mesenteric and portal veins than 
either the 10 minute postepinephrine or the 
nonpharmacologic angiogram. There was 
adequate or excellent visualization of these 
veins (Fig. 1-6) in 93 per cent of angio- 
grams, when using the papaverine tech- 


nique, as opposed to 25 per cent and 64 per 
cent, respectively, with the alternative 
methods (Table 1). 

Whereas 8-10 ml. per second injection 
rate could be used in nonpharmacologic 
superior mesenteric angiography, the use of 
papaverine allowed the injection of a large 
bolus (80 cc.) of contrast medium at a rate 
of 13-18 ml. per second. At no time could 
reflux of contrast medium into the aorta be 
demonstrated after using papaverine. 

Sixteen patients had both papaverine 
and nonpapaverine superior mesenteric 
angiographies. Papaverine improved the 
venous phase in 87 per cent of cases (Table 
1) (Fig. 1, Æ and B; 2, 4 and B; and 
4) A-C). 


Systemic alteration of vital signs was not 


TABLE I] 


COMPARISON OF PAPAVERINE AND NONPAPAVERINE 
SUPERIOR MESENTERIC ARTERIOGRAPHY 
IN THE SAME PATIENTS 











No. of 
Patients 
No Change 2 (13%) 
Minimal Improvement 
(improvement by 1 category, see 
Table 1, of the venous visualiza- 
tion when using papaverine) 7 (44%) 
Moderate Improvement 
(improvement by 2 categories) 6 (37%) 
Marked Improvement 
(improvement by 3 categories) 1 (6%) 
Total 16 
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Fic. 2. (4) Superior mesenteric arteriogram without 
papaverine and (B) with papaverine. Note the in- 
creased detail of the mesenteric vein branches 
after papaverine. 


Fic. 1. (4) Superior mesenteric arteriogram without 
papaverine, and (B) with papaverine. B clearly 
shows better opacification and detail of the 
portal vein, its branches and tributaries. 


clinically apparent in the patients studied 
with papaverine. Intra-aortic blood pres- 
sures were monitored via a separate cath- 
eter from the opposite femoral artery in 5 
patients having these angiographies. Only 
transient decreases in systolic (20 mm. Hg) 
and diastolic (5; mm. Hg) pressures were 
noted, and these reverted to baseline within 
60 seconds after the angiography. There 
was no undue discomfort experienced by 
any patient either during the papaverine 
infusion or during the angiography that 





Fic. 3. A 40 year old cirrhotic male had a gastric 
fundal mass on upper gastrointestinal series. 
Papaverine superior mesenteric arteriogram dem- 

followed. onstrated huge gastroesophageal varices (arrows). 
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DISCUSSION 


Papaverine is a smooth muscle relaxant. 
It has been shown that the degradation of 
cyclic AMP results in vasodilatation in the 
mesenteric arterial bed, in a manner that is 
unclear. Papaverine has been reported to 
inhibit the action of nucleotide phospho- 
diesterase which normally degrades cyclic 
AMP In 

The injection of papaverine into the su- 
perior mesenteric artery results in the dila- 
tation of the peripheral mesenteric arteri- 
oles. There is a resultant increase in arterio- 
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Fic. 4. (4) A 53 year old cirrhotic male bleeding 
from gastroesophageal varices shown on a 10 
minute postepinephrine angiogram. (B and C) 
One week after successful control of bleeding by 
pitressin infusion, papaverine angiograms show 
that the portal vein, its branches, and a large 
umbilical vein are much better demonstrated 
(arrows) with papaverine. 


venous flow. A bolus of contrast material 
can, therefore, be injected at a faster rate 
than if no pharmacologic agent had been 
used. The ability to more rapidly inject the 
contrast material bolus minimizes dilution. 
Contrast enhancement on the venous side 
is thus obtained. 

The arterial phase of papaverine angiog- 
raphy often appears somewhat less sharply 
outlined than in the nonpharmacologic 
technique. This phenomenon has also been 
associated with the use of tolazoline!® and 
bradykinin.! When arterial detail is essen- 





Fic. 5. A 58 year old cirrhotic male. Papaverine 
mesenteric angiogram demonstrates a large vein 
extending inferiorly from the splenic vein. Note 
the spontaneous splenomesenteric-caval shunt 
with good visualization of the inferior vena cava 
(arrows). 


tial, one can omit papaverine and repeat 
the angiography using a smaller bolus of 
contrast material as well as a smaller num- 
ber of films. 

Epinephrine has been shown to have a 
lesser effect in the mesenteric vessels than 
in the celiac artery.2 This accounts for the 
relatively inconsistent visualization of the 
mesenteric veins during the 10 minute post- 
epinephrine technique. 

Chou e¢ al.’ reported in their studies, that 
the kinins are “the most potent vasodila- 
tors known in the superior mesenteric circu- 
lation.” Unfortunately, the use of brady- 
kinin in the superior mesenteric artery is 
not available for clinical application in this 
country. 

Tachycardia, hypotension, chills, and in- 
creased painful response to contrast me- 
dium have been noted occasionally after 
the use of tolazoline.*!° Transient nausea 
and vomiting in dogs were noted with 
higher doses of glucagon.’ Isoproterenol 
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Fic. 6. A 72 year old male with carcinoma of the head 
of the pancreas. Papaverine angiogram shows an 
occlusion of the superior mesenteric vein (single 
arrow) and reconstitution of the portal vein which 
is tapered at its proximal end due to the car- 
cinoma (paired arrows). 


may be contraindicated in patients with 
cardiovascular disorders.’ These limiting 
side effects have not been found with pa- 
paverine. 


CONCLUSION 


Excellent mesenteric and portal venous 
opacification can be difficult to accomplish, 
especially when there is hemodynamic or 
mechanical impairment. 

Papaverine infused in the superior mes- 
enteric artery was found to be safe and 
without significant systemic effect. A com- 
parison study of nonpharmacologic mes- 
enteric angiograms, the 10 minute post- 
epinephrine technique, and the use of pa- 
paverine clearly shows the superior quality 
of the latter technique in accomplishing 
this angiographic result. 


Warren C. Widrich, M.D. 
Radiology Department 

VA Hospital 

150 South Huntington Avenue 
Boston, Massachusetts 02130 
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USE OF C-TERMINAL OCTAPEPTIDE OF CHOLE- 
CYSTOKININ IN CHOLECYSTOGRAPHY* » 


By JONATHAN A. LEVANT, M.D., and RICHARD A. L. STURDEVANT, M.D. 


LOS ANGELES, CALIFORNIA 


Cee i8 a 33 amino 
| acid polypeptide.’ The C-terminal oc- 
` tapeptide fragment (OP-CCK) reproduces 
all the known biologic activities of the in- 
tact molecule.5® 

The purpose of this study was to deter- 
mine the effect on. gallbladder contraction 
of 20 ng./kg. of OP-CCK intravenously in 
patients undergoing cholecystography. 


METHOD . 


Thirty adult patients (29 male, 1 female; 
mean age 48.6 years) undergoing oral chole- 
cystography for investigation of various 
abdominal symptoms were studied. Each 
patient gave informed written consent. 
Prior to entry into the study, each patient 
underwent a complete medical history and 
physical examination. The following labo- 
ratory tésts were obtained before and 24 
hours after cholecystography: hemoglobin; 
white blood cell count and differential; 
urinalysis; serum glucose; serum electro- 
lytes; SGOT; SGPT; alkaline phosphatase; 
total bilirubin; serum albumin and globu- 
lin; serum calcium and phosphorus. The pa- 
tients were questioned for symptoms, and 
the physical examination was repeated 24 
hours after injection of OP-CCK. 

The patients ingested 3 or 6 gm. sodium 
ipodate 12 hours before cholecystography. 
Roentgenograms were obtained with the 
patient in the upright, prone and prone 
oblique (15° elevation of the right hip and 
shoulder) positions. After determination 
that the gallbladder was well visualized, 20 
ng./kg. of OP-CCK was injected intra- 


venously over 30 seconds. Oblique roent- 


genograms were obtained at 5, 10 and 15 
minutes after injection of OP-CCK. The 
films were developed immediately. Gall- 


* From the Research and Medica! Services, Gastroen 


bladder size was estimated using the prod- 
uct of. maximum length and maximum 
width perpendicular to maximum length.’ 
If the gallbladder size decreased after in- 
jection of OP-CCK by less than 40 per cent 
and the common duct was not visualized, 


‘an additional injection of 40 ng./kg. OP- 


CCK was made and roentgenograms were 
taken 5, 10 and 15 minutes later. The pa- 
tients were questioned regarding side effects 
at I, §, 10 and 15 minutes after injection. 

OP-CCK* was supplied in sterile vials 
containing Io ug. of OP-CCK plus 1 mg. of. 


' cysteine hydrochloride as preservative. 


OP-CCK was dissolved in sterile isotonic ` 
saline to a concentration of 1 yg./ml. for 
injection. A fresh vial was used each day. 
The vials were stored at —4° C. until used. 


RESULTS 


Figure 1 shows the mean decrease in gall- 
bladder size 5, 10 and 15 minutes after in- 
jection of 20 ng./kg. of OP-CCK. The mean 
peak decrease in size, #.¢., the mean of the 
greatest decrease for each patient at any of 
the 3 time intervals, was 48 per cent. The 
range for peak décrease was 10-100 per 
cent. Peak decrease occurred at § minutes 
in 5 patients, at Io minutes in 12 patients, 
and at 15 minutes in 13 patients.t 

Four patients were given an additional 
injection of OP-CCK, 4o ng./kg. (Table 1). 
Three of these patients did not respond to 
the larger dose and 1 had a further 35 per 
cent decrease in gallbladder size. 

The common bile duct was seen in 14 of 
the 30 patients after OP-CCK, 20 ng./kg. 


* Squibb Institute for ‘Medical Research, Princeton, New 
Jersey, lot number UTA-000 H/TA. 

t The mean decreases in size for the 3 time periods were not 
significantly different (p >0.4). 


Section, Veterans Administration Wadaworth Hospital Center, Los 


terology 
Angeles, California; and the Department of Medicine, UCLA School of Medicine, Los Angeles, California. 
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(Fig. 2, A-D). Forty ng./kg. did not pro- 
duce additional common duct visualization. 

The symptoms occurring after OP-CCK 
are listed in Table 11; they were reported by 
25 of the 30 patients. All symptoms were 
mild, easily tolerated, and disappeared 
within 3 minutes after injection. 

No abnormalities were found by physical 
examination 24 hours after OP-CCK. There 
were no significant changes in any of the 


laboratory tests after OP-CCK. 


DISCUSSION 


This study provides evidence that OP- 
CCK, 20 ng./kg., injected intravenously 
over 30 seconds is safe and effective as a 
gallbladder contracting agent in man. 
While side effects were reported by 25 of 
30 patients, these were mild, transient and 
easily tolerated. The patients were urged to 
report any sensation which they experi- 
enced after injection of OP-CCK and were 
specifically questioned as to the presence or 
absence of a list of symptoms I and 5 
minutes after injection. This technique pro- 
duces a higher incidence of side effects than 
if only spontaneously reported side effects 
are recorded. Other reports of the effects of 
OP-CCK in man have noted similar side 
effects.”:+7 The side effects are probably re- 
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Fic. 1. Mean decrease in gallbladder size at 5, 10 
and 15 minutes after intravenous injection of 20 
ng./kg. octapeptide of cholecystokinin in 30 pa- 
tients. Vertical bars indicate +SEM. 
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TABLE I 


EFFECT OF AN ADDITIONAL DOSE OF 40 NG./KG. OCTA- 
PEPTIDE OF CHOLECYSTOKININ IN 4 SUBJECTS WITH 
LESS THAN 40 PER CENT DECREASE IN GALL- 
BLADDER SIZE FOLLOWING 20 NG./KG.: PEAK 
RESPONSE IS PER CENT DECREASE FROM 
PRE-INJECTION (20 NG./KG.) SIZE 


Peak Response 


Subject 
20 ng./kg. 40 ng./kg. 
Per cent Per cent 
I 28 28 
2 33 68 
3 10 12 
4 22 20 


lated to small intestinal contraction and 
other alterations of gastrointestinal mo- 
tility. 

Our patients had a greater mean response 
to 20 ng./kg. OP-CCK than Hedner and 
Lunderquist’s patients after 33 ng./kg.’ 
In a previous study from our laboratory, 
20 ng./kg. produced a greater response in 
normal men than 40 ng./kg.’ On the basis 
of these data, it is possible that 33 ng./kg. 
may be a supramaximal dose. Alterna- 
tively, differences between subjects or in 
the experimental conditions may have pro- 
duced the differences in response between 
the present study and that of Hedner and 
Lunderquist.? 

The diagnostic value of gallbladder con- 
traction during cholecystography is uncer- 
tain. Possible advantages include: visual- 
ization of gallstones not seen without con- 
traction; visualization of bile ducts and 
choledocholithiasis; reproduction of the 
spontaneous pain of biliary dyskinesia,’ 
and correlation of the pain with roentgeno- 
graphic features, and possible prediction of 
future cholelithiasis.’ 

The common bile duct was visualized in 
47 per cent of our patients after OP-CCK. 
This figure is comparable to that obtainable 
with a standard fat meal. Since gallbladder 
contraction occurs at a more rapid rate 
after OP-CCK than after a fat meal, use of 
OP-CCK can shorten the time and proba- 
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Fic. 2. Gallbladder (4) before and (B) 5, (C) 10, and (D) 15 minutes after intravenous injection of 20 ng./kg. 
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octapeptide of cholecystokinin. The common bile duct, common hepatic duct, and left and right hepatic 
ducts are visualized after octapeptide of cholecystokinin. 


bly decrease the number of film exposures 
and amount of radiation required to per- 
form oral cholecystography. 


SUMMARY 


The effect of an intravenous injection of 
20 ng./kg. of the C-terminal octapeptide of 


TABLE II 


SYMPTOMS FOLLOWING 20 NG./KG. OCTA- 
PEPTIDE OF CHOLECYSTOKININ 














Symptoms Number of Subjects 
None 5 
Nausea I5 
Abdominal cramps 9 
Abdominal pressure or other 
discomfort 9 





cholecystokinin (OP-CCK) on gallbladder 
contraction was investigated in 30 adult 
patients undergoing oral cholecystography. 

The mean peak decrease in gallbladder 
size was 48 per cent. Less than 40 per cent 
decrease in gallbladder size occurred in 4 
patients. An additional injection of 40 
ng./kg. of OP-CCK in these 4 patients pro- 
duced further contraction in only 1 patient. 

The common bile duct was visualized in 
47 per cent of patients after 20 ng./kg. 
OP-CCK. Common bile duct visualization 
was not increased by a second injection of 
40 ng./kg. 

The side effects were mild and transient. 
No evidence of toxicity was found on physi- 
cal examination or laboratory evaluation. 

This study provides evidence that OP- 


eo 
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CCK, 20 ng./kg., is safe and effective for 
use as a gallbladder contracting agent in 
man. . 


Richard A. L. Sturdevant, M.D. 
Veterans Administration Hospital (W TPE 
Los Angeles, California 90073 


The authors are indebted to Mr. Robert 
Chipman for technical assistance. This 
study was supported by a grant from the 
Squibb -Institute for Medical Research, 
Princeton, New Jersey. Miss Cheryl D. 
Turner provided expert secretarial assis- 
tance. 
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INTRAHEPATIC ARTERIAL PORTAL COMMUNI- 
CATIONS: ANGIOGRAPHIC STUDY* 
By YACOV ITZCHAK, M.D.,t RAFAEL ADAR, M.D.,t HARRY BOGOKOWSKI, M.D.,t 
MARK MOZES, M.D.,t and VICTOR DEUTSCH, M.D.+ 


TEL-HASHOMER, AND TEL-AVIV, ISRAEL 


TO TRABERPATIG arterial portal shunts 

have been well documented angiographi- 
cally in liver cirrhosis,*!°" but have only 
been occasionally reported in other patho- 
logic conditions.” 4%5.7-u 

The purpose of this paper is to describe 
the angiographic features of intrahepatic 
arterial portal communications as observed 
in different pathologic conditions. 

Normally, the terminal hepatic arterial 
branches and portal vein radicles enter into 
the same sinusoidal area within the liver 
acinus, resulting in an appropriate inter- 
connection between these 2 systems. The 
outflow for both hepatic arterial and portal 
venous blood is via a central hepatic vein.® 
Occlusion of the normal outflow of blood 
from the liver or intrahepatic arteriovenous 
shunts alter the normal flow pattern. These 
altered hemodynamics can be demonstrated 
by selective hepatic arteriography. 


A. OBSTRUCTION OF THE NORMAL 
VENOUS OUTFLOW 


When the hepatic veins are occluded, as 
in the Budd-Chiari syndrome, the major 
route of egress of arterial blood from the 
liver is vza the hepatic sinusoids into the 
portal system and by reversed hepatofugal 
flow to the systemic venous system through 
gastric, esophageal and mesenteric col- 
laterals.? 8 

In liver cirrhosis with severe portal hy- 
pertension, the primary site of vascular ob- 
struction is at the distal end of the sinusoid 
or in the proximal venule. This post- 
sinusoidal block causes reduction in the size 
of the venous bed of the portal vein,!? and 
when advanced hypertension is present, 
portal flow is often reversed. The increased 
hepatic arterial flow that may coexist is 


drained in part by retrograde portal flow. 
In the presence of these altered hemody- 
namics various vascular intrahepatic shunts 
exist, in particular intrahepatic arterial 
portal shunts and hepatic portal venous 
communications.41%! 

The different angiographic patterns ob- 
served in the Budd-Chiari syndrome and in 
liver cirrhosis with severe portal hyper- 
tension make it possible to differentiate be- 
tween these 2 forms of venous outflow ob- 
struction.!? 

In the Budd-Chiari syndrome selective 
hepatic angiography shows stretching of 
the hepatic artery branches.! In the late 
capillary phase opacification of the portal 
vein branches occurs (Fig. 1, 7 and B). 

It should be noted, however, that in 20 
per cent of cases with hepatic vein throm- 
bosis a concomitant thrombosis of the 
portal vein is present. In these cases 
hepatofugal flow into the portal vein may 
not occur, but the stretching of the hepatic 
arterial branches will still be evident. 

In contrast to this, selective hepatic 
angiography in liver cirrhosis reveals intra- 
hepatic arterial branches of decreased, nor- 
mal or increased caliber; however, they 
generally appear distorted and present a 
characteristic spiral course. During the 
capillary phase the liver may appear 
mottled. Retrograde visualization of the 
portal vein radicles may occasionally be ob- 
served with advanced portal hyperten- 
sion," 


B. SYSTEMIC-PORTAL ARTERIOVENOUS 
COMMUNICATION 
I. ARTERIOVENOUS FISTULA 


Filling of the portal vein or one of its 
branches from the hepatic artery may also 


* From the Departments of Radiology,t and of General and Vascular Surgery,t The Chaim Sheba Medical Center, Tel-Hashomer, 


and the Tel-Aviv University Medical School, Tel-Aviv, Israel. 
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Fic. 1. A 24 year old male with primary veno-occlusive disease of the hepatic veins proven at autopsy. 
Selective hepatic arteriography. (4) Arterial phase shows stretching of the hepatic artery branches 
(arrows). (B) Parenchymatous phase reveals retrograde filling of the portal radicles (arrows) and portal 


vein (open arrow). 


occur in the presence of intrahepatic sys- 
temic portal arteriovenous fistulae. These 
fistulae may be congenital, traumatic, ar- 
teriosclerotic or idiopathic in nature.’ 
Angiography may reveal opacification of 
the portal vein or one of its branches during 
the arterial phase of the examination. If the 
filming rate is 4 per second or more, the site 
of communication of the arteriovenous 
fistula may be easily demonstrated (Fig. 2). 


2. TUMORS OF THE LIVER 


The intrahepatic portal radicles together 
with the portal vein are occasionally filled 
in a retrograde manner in some cases of 
hepatoma.*® These neoplasms are supplied 
by branches of the hepatic artery and can 
be recognized by the presence of tumor 
vessels. Neovascularity is a most character- 
istic feature in the angiographic appearance 
of hepatoma.® Tumor vessels are large, 
tortuous, irregular and form bizarre vascu- 
lar networks (Fig. 3, 4 and B). Arterio- 





Fic. 2. Traumatic arteriovenous fistula of the liver 
in a $2 year old female. 
Selective hepatic arteriography reveals, in the 
early arterial phase, retrograde filling of the portal 
branches (arrows). 
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Fic. 3. Primary hepatoma of the liver. 


Selective hepatic arteriography. (4) Arterial phase. (B) In the late parenchymatous phase retrograde 
filling of the portal vein is clearly demonstrated (arrows). 


venous shunts may also be present, with 
filling of irregular vascular lakes and early 
visualization of portal radicles which may 
exhibit irregular luminal defects secondary 
to tumor thrombosis (Fig. 4). Occasionally 
these tumors are complicated by portal 
vein thrombosis. Visualization of the portal 
vein in these cases is unexpected. 

Highly vascular metastatic neoplasms of 
the liver such as leiomyosarcoma or he- 
mangiosarcoma may also show on the selec- 
tive hepatic angiogram opacification of the 





Fic. 4. Celiac arteriography in a case of a highly 
vascular hepatoma demonstrates retrograde filling 
of large branches of the portal vein (arrows). 





portal radicles with hepatofugal flow, be- 
cause of arteriovenous communications 
within the tumor (Fig. 5). Visualization of 
portal radicles on selective hepatic angiog- 


Fic. 5. A huge solitary metastasis of the right lobe 


of the liver in a patient with leiomyosarcoma of 
the small bowel proved at operation. 

Arteriography reveals in the late arterial phase 
early retrograde filling of the portal vein which is 
displaced caudally (arrows). 
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Fic. 6. A 52 year old male with diffuse benign 
hemangioma of the liver which has been proven 
by open biopsy. 

Celiac arteriography, in the late arterial phase, 


shows retrograde filling of the portal vein 


(arrows). 


raphy in the presence of a highly vascu- 
larized tumor in the liver indicates invasion 
of portal radicles by the tumor with 
tumorous arteriovenous shunts. 

Retrograde filling of the portal radicles 
may occur rarely in large hemangiomas of 
the liver. These benign tumors consist of 
wide, irregular, tortuous sinusoids and vas- 
cular spaces or lakes. They are supplied by 
normal or only slightly enlarged arteries 
and may displace adjacent hepatic vessels.’ 
The egress of arterial blood from the liver is 
usually via the hepatic veins, but in some of 
the cases retrograde filling of the portal 
radicles may be observed (Fig. 6). The re- 
versed hepatofugal flow may occur v/a in- 
trahepatic shunts between hepatic and 
portal venules or by reversal of the sinus- 
oidal circulation.’ 

Postsinusoidal elevation of venous pres- 
sure or direct communication between in- 
trahepatic arterial and portal radicles may 
cause hepatofugal flow into the portal sys- 
tem and retrograde portal visualization on 
selective hepatic angiography. This occurs 
in the Budd-Chiari syndrome, in some cases 
of cirrhosis with severe portal hypertension, 
in intrahepatic arteriovenous fistulae, as 
well as in some cases of hepatoma, in hyper- 
vascular metastatic tumors and in large 
hemangiomas of the liver. 
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SUMMARY 


Several examples of intrahepatic arterial 
portal communications are demonstrated. 

The only way to differentiate between 
the various etiologies of this angiographic 
phenomenon is by the analysis of the dif- 
ferent patterns of the intrahepatic arterial 
branches, which are usually characteristic 
for each pathologic process. 


Victor Deutsch, M.D. 
Department of Radiology 
Chaim Sheba Medical Center 


Tel-Hashomer, Israel 
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PYOGENIC LIVER ABSCESS 


ANGIOGRAPHIC DIAGNOSIS AND TREATMENT BY 
CLOSED ASPIRATION 


By STANLEY B. NOVY, M.D.,* SIDNEY WALLACE, M.D.,t ARNOLD M. GOLDMAN, M.D.,t 
and YORAM BEN-MENACHEM, M.D.§ 


HOUSTON, TEXAS 


to high mortality seen with pyogenic 
hepatic abscesses is in part due to a 
delay in diagnosis.!? Earlier diagnosis and 
more precise localization may be accom- 
plished by radioisotopic liver scanning and 
hepatic arteriography. The only successful 
method of therapy has been external surgi- 
cal drainage with antibiotics as a valuable 
adjunct.? 

Four cases of pyogenic hepatic abscess 
studied by angiography are described. Two 
of these cases were initially managed by 
fluoroscopically guided percutaneous trans- 
catheter drainage as an alternative to sur- 
gical intervention. 


REPORT OF CASES 


Case 1. F.W., a 48 year old Negro female who 
had an ovarian neoplasm removed 6 years 
earlier, developed generalized weakness, chills, 
and fever. Anemia and a purulent right pleural 
effusion were discovered. In spite of the drain- 
age of a subhepatic purulent collection, the pa- 
tient’s chills and fever continued. 

A liver scan with Tc%™ sulfur colloid re- 
vealed a “cold” area in the right lobe (Fig. 14). 
An upper gastrointestinal examination dis- 
closed an ulcerated submucosal mass in the de- 
scending limb of the duodenum. 

Celiac and superior mesenteric arteriography 
demonstrated curvilinear displacement of the 
superior portions of the anterior and posterior 
segmental branches of the right hepatic artery 
by an avascular mass (Fig. 1B). A well defined 
hypervascular lobulated neoplasm was opaci- 
fied to the right of the gastroduodenal artery 
coinciding with the findings on the upper gastro- 
intestinal examination. 


Exploratory laparotomy confirmed the pres- 
ence of a hepatic abscess which was drained, 
and a perforated leiomyoma of a second portion 
of the duodenum was resected. Enterobacter and 
anaerobic Streptococci were cultured from the 
abscess and she was treated by chloramphenicol 
and penicillin. She did well following surgery 
with complete resolution of symptoms. 


Case 11. M.D., a 62 year old white female, 
was admitted because of abdominal pain, chills, 
and fever. Approximately 6 weeks prior to this 
admission, the patient was hospitalized for 
perforation of a sigmoid diverticulum which 
was treated by a transverse colostomy and an- 
tibiotics. She had a 3 year history of sclero- 
derma and a sympathectomy for the treatment 
of Raynaud’s phenomenon of the hand. 

A liver scan showed a large “‘cold” area in the 
right lobe of the liver. Celiac arteriography re- 
vealed marked displacement of the branches of 
the right hepatic artery outlining a large lobular 
avascular mass with thin hypervascular mar- 
gins considered to be a multilocular abscess 
14 cm. in maximum dimension (Fig. 2, 4 
and B). 

Exploratory laparotomy confirmed the pres- 
ence of an abscess in the right lobe of the liver 
which was drained. A gram-negative rod was 
grown from her blood stream and identified as a 
Proteus morganii. No specific organism was 
grown from the abscess. The patient was given 
gentamycin and responded well to this treat- 
ment. 


Case ul. J.A., a 19 year old white male, was 
admitted in March 1970 with persistent leuko- 
cytosis 4 weeks after an upper respiratory infec- 
tion. A bone marrow examination revealed 


* Resident, The University of Texas at Houston Residency Training Program, Houston, Texas. 
t Department of Diagnostic Radiology, The University of Texas System Cancer Center, M. D. Anderson Hospital and Tumor 
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acute myelogenous leukemia and the patient 

was referred to M. D. Anderson Hospital. 
Physical examination disclosed lymphade- 

nopathy and hepatosplenomegaly. He improved 





Fic. 1. Case 1. (4) Tc®™ sulfur colloid liver scan 
demonstrates cold area in right lobe. (B) Celiac 
and superior mesenteric arteriogram demonstrates 
curvilinear displacement of the superior portions 
of the anterior and posterior segmental branches 
of the right hepatic artery by an avascular mass. 
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on chemotherapy COPP (Cytoxan, Oncovid, 
Prednisone, and Procarbazine). Pancytopenia 
resulted, accompanied by a gram sepsis and bi- 
lateral pleural effusion which was treated by 
antibiotics, carbenicillin, keflin, and kanamycin. 
Acute right upper quadrant abdominal pain 
precipitated an exploratory laparotomy on 
May 1, 1970. Acute gangrenous cholecystitis 
and a pericholecystic abscess were found. The 
abscess was drained and cholecystostomy was 
performed. The patient remained febrile and 
his condition continued to deteriorate. 

A Tc%™ sulfur colloid liver scan delineated a 
“cold” area in the right lobe of the liver. Celiac 
arteriography on May 10, 1970, demonstrated 
curvilinear displacement of the superior 
branches of the anterior and posterior segments 
of the right hepatic artery (Fig. 34). A radio- 
lucent defect surrounded by a relatively thick 
zone of hypervascularity was visualized (Fig. 
3B). These findings along with his clinical pic- 
ture led to the consideration of a hepatic 
abscess. 

In view of the patient’s poor general status, 
it was felt that he would not tolerate surgical 
intervention. Utilizing the liver scan and angio- 
gram for localization, percutaneous drainage 
under fluoroscopic guidance was undertaken. 
After preparing the skin with betadine and 
local anesthesia, a small incision was made in 
the right anterior axillary line at the midpoint 
of the lateral aspect of the liver shadow. The 
patient was asked to suspend respiration in 
midcycle or in the position of rest and the ab- 
scess was punctured with a 6 inch polyethylene 
sheathed 18 gauge needle. Approximately 20 cc. 
of purulent material was removed for culture and 
air and water based contrast material were in- 
jected to outline the cavity. A .035 inch guide- 
wire was inserted through the polyethylene 
sheath which was then withdrawn and a radio- 
paque polyethylene catheter .o55 inch ID, .075 
inch OD with 2 side holes placed near the tip was 
introduced. The entire procedure was repeated 
with another catheter at a slightly different 
angle, so that the 2 catheters would allow ade- 
quate irrigation with normal saline solution and 
drainage (Fig. 3C). The cultures revealed Bac- 
teroides. The first catheter came out after 3 
days with no obvious bleeding. The second 
catheter remained in the cavity for 10 days and 
came out uneventfully. He responded to this 
regimen and the chemotherapy was resumed. 
On June 24, 1970, an elective cholecystectomy 
was performed. 
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Fic. 2. Case 11. (4 and B) Celiac arteriograms demonstrate marked displacement of the branches of the 
right hepatic artery outlining a large lobular avascular mass with thin hypervascular margins. 


Case Iv. D.B., a 53 year old white male, had 
for 2 weeks a persistent elevation of tempera- 
ture to 103°F. in spite of antibiotic treatment. 
Bone marrow examination was interpreted as 
being suspicious of acute leukemia and he was 
referred to M. D. Anderson Hospital. 

On admission he complained of night sweats, 
chills, and fever. Laboratory studies revealed a 
leukocytosis of 13,000 per mm.’; hemoglobin 
11.6 gm. per cent. Re-examination of his bone 
marrow was considered consistent with dys- 
plastic granulocytic hyperplasia with no definite 
evidence of acute leukemia. Bacteroides was 
consistently found in blood cultures. Chest 
roentgenogram revealed a right pleural effusion 
with an associated inflammatory reaction at the 
right base. 

A liver scan demonstrated a large “cold” area 
in the posterolateral aspect of the right lobe of 
the liver. Celiac angiography performed on 
May 1, 1972, confirmed the presence of a mass 
in the right lobe localized by splaying of the 
superior portions of the anterior and posterior 
segmental branches of the right hepatic artery. 
No tumor vascularity was noted. In the hepato- 


gram phase a relatively thin zone of hypervas- 
cularity surrounded the avascular mass (Fig. 4, 
A and B). 

As in the preceding case, percutaneous needle 
aspiration was performed under fluoroscopic 
guidance. A milky yellow exudate with a foul 
odor was withdrawn and cultured. Water solu- 
ble contrast material was injected into the 
cavity outlining the irregular contour and sep- 
tation within the cavity. Catheters were in- 
serted for irrigation with antibiotics. A smaller 
abscess and a fistulous tract communicated with 
the larger cavity (Fig. 4C). Bacteroides was 
grown from the abscess cavity contents. Follow- 
up injections of the cavity with contrast medium 
through the catheter demonstrated disappear- 
ance of both the smaller abscess cavity and 
fistulous tract. In spite of this the patient con- 
tinued a febrile course. In search for a primary 
focus of infection, an intravenous cholangiogram 
revealed nonvisualization of the gallbladder and 
a normal biliary tree. The catheters remained 
in place until May 17, 1972, when a cholecystec- 
tomy, abscess drainage, and biopsy of the wall 
of the residual cavity were performed. Chronic 
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Fic. 3. Case ur. (4) Celiac arteriogram demon- 
strates curvilinear displacement of the superior 
branches of the anterior and posterior segments 
of the right hepatic artery. (B) A radiolucent 
defect surrounded by a relatively thick zone of 
hypervascularity is seen. (C) Abscess cavity with 
2 radiopaque catheters allowing for irrigation 
and drainage is demonstrated. 


cholecystitis with cholelithiasis was found and DISCUSSION 
the presence of pyogenic abscess was histologi- 


cally confirmed. The patient did well until ,., i : i: s b 
> May 30, 1972, when he developed fever and life threatening importance. It has been 


tenderness about his incision. Repeat laparot- reported in approximately I per cent of 


re p i 8 
omy was negative. The patient improved and postmortem examinations. | 
was discharged. Hepatic abscesses may be pyogenic, 


Liver abscess has been a clinical entity of 
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Fic. 4. Case 1v. (4) Celiac arteriogram shows the 
presence of a mass in the right lobe localized by 
splaying of the superior portions of the anterior 
and posterior segmental branches of the right 
hepatic artery. (B) Hepatogram phase demon- 
strates a relatively thin zone of hypervascularity 
surrounding the avascular mass. (C) Water 
soluble contrast material injected into the cavity 
outlining the irregular contour and septation 
within the cavity as well as a smaller abscess and 
a fistulous tract. 
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amebic, or echinococcal in origin. Pyogenic 
abscesses are primarily caused by anaerobic 
bacteria‘? with the Bacteroidacea" group 
the most frequent. These organisms are in 
the normal intestinal flora, increasing in 
the distal half of the small intestine and 
becoming the major organism in the stool. 
The difficulty in culturing Bacteroides, be- 
cause of their slow growth, is in part re- 
sponsible for negative cultures with the 
mistaken diagnosis of amebic etiology. 
Systemic sepsis, portal spread, ascend- 
ing biliary tract infections and trauma 
are some of the mechanisms suggested 
in the production of pyogenic hepatic 
abscesses.*:5+!5 

A persistent leukocytosis is seen’ and at 
times even a leukemoid reaction, as was 
found in Case tv. Liver function studies are 
usually normal. Roentgenographic exami- 
nation of the chest often shows elevation of 
the right hemidiaphragm and a right 
pleural effusion as a reaction to the hepatic 
abscess which is most frequently located in 
the superior aspect of the right lobe, as is 
seen in the cases described. Displacement 
of adjacent organs, in particular the right 
kidney and gastrointestinal tract, the 
hepatic flexure of the colon or the duo- 
denum is usually secondary to hepato- 
megaly. 

Radioisotopic liver scan and hepatic ar- 
teriography are complementary procedures 
in the diagnosis, localization, and the de- 
termination of the size and number of 
hepatic lesions. Areas of diminished uptake 
less than 2 cm. in diameter are beyond the 
competence of the radioactive isotopic liver 
scan. Masses larger than 3 cm. are readily 
detected." This is of especial importance in 
the evaluation of the left lobe, which is diffi- 
cult by arteriography. The specific etiology 
of a “cold” area on the liver scan cannot be 
determined.**:> Therefore, an abscess pre- 
sents as a localized rounded area of di- 
minished uptake indistinguishable from 
any mass lesion, a cyst, primary or second- 
ary neoplasm, etc. 

Arteriography offers additional informa- 
tion. The vascular anatomy aids in more 
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exact localization. Abscesses are most com- 
mon in the dome of the liver, distorting the 
superior portions of both the anterior and 
posterior segments of the right hepatic 
artery. Hypervascular lesions less than 
2 cm. in diameter are better appreciated by 
arteriography than by liver scan. Avascular 
processes under 2 cm. in diameter are diff- 
cult to define by either scanning or arteriog- 
raphy. Above 2 cm., avascular lesions may 
be visualized by distortion and displace- 
ment of the arteries as well as the localized 
areas of relative radiolucency during the 
hepatogram phase." The left lobe of the 
liver, in particular the left lateral segment, 
is dificult to evaluate by angiography. 
Separation of the superior and inferior 
branches of the left lateral hepatic artery 
may be due to a pathologic process or 
compensatory hypertrophy. Superimposi- 
tion of the left gastric and splenic branches 
adds to the confusion. Superselective he- 
patic arteriography as well as oblique views 
may assist in the evaluation of the left lobe. 

Arteriography is of considerable assis- 
tance in establishing the specific etiology. 
The 4 cases studied reveal a gamut of 
changes in hepatic abscesses, probably re- 
lated to the organization of the wall of the 
abscess. There is usually displacement and 
distortion of the arteries. A halo of in- 
creased vascularity around an avascular 
area may occur, possibly representing com- 
pressed normal parenchyma or reactive 
hyperemia about the abscess cavity.!® Ab- 
normal vascularity is not usually seen.?° 
Rarely, arteriovenous shunting with opaci- 
fication of the hepatic veins has been re- 
ported in hepatic abscesses.!° 

Although the arteriogram supplies more 
descriptive information, differentiation 
from other entities may be difficult. A he- 
patic cyst usually has a sharp transition 
zone between the avascular cyst and the 
normal tissue, at times presenting as a thin 
dense line of compressed tissue. Primary or 
secondary neoplasms of the liver may be 
confused with an abscess.2! Hemorrhage 
into a benign or malignant neoplasm may 
present as an avascular mass with a hyper- 
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vascular margin. Metastatic malignancies, 
in particular leiomyosarcoma and colon 
carcinoma, may have a vascularized wall of 
variable thickness, surrounding a central 
area of avascularity which at times repre- 
sents necrosis. Angiographic findings in 
metastatic disease usually mirror the vascu- 
larity of the primary lesion.’ In Case 1 the 
mass in the liver was avascular in contrast 
to the hypervascular duodenal process. 
This suggested that the liver lesion was an 
abscess rather than metastasis. 

Other etiologic agents angiographically 
indistinguishable from pyogenic abscess are 
hematoma and abscess produced by ameba 
or echinococcus. 

The untreated pyogenic abscess has a 
reported mortality of 100 per cent.”*!° Suc- 
cessful therapy is only accomplished by 
surgical drainage of the abscess, usually 
combined with systemic antibiotics. Percu- 
taneous aspiration, because of the possibil- 
ity of peritoneal and pleural contamina- 
tion," has been reserved by some for the 
gravely ill patient in whom the operative 
procedure itself might be accompanied by a 
high risk.°1618 However, percutaneous 
closed aspiration under fluoroscopic guid- 
ance has been employed as the primary or 
at times the initial mode of treatment for 
both amebic or pyogenic abscesses.®*: 
Crane ef a/.® utilized this approach in the 
management of 200 patients with amebic 
abscesses in the liver. McFadzean eż al." re- 
ported a success rate of 100 per cent in the 
treatment of solitary pyogenic abscesses of 
the liver by closed aspiration and anti- 
biotics. Additional advantages of this ap- 
proach are: the ease of establishing a spe- 
cific diagnosis; determining the causative 
organism; and following the response to 
therapy by injection of water based con- 
trast material or air into the cavity.’ 

This procedure was followed in the man- 
agement of Cases 111 and 1v. Localization of 
the pyogenic abscess was accomplished by 
the scan. Hepatic arteriography confirmed 
the localization and specifically established 
the diagnosis of a multilocular abscess in 
Case 1v. Surgical drainage was considered 
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too great a risk in these patients. In Case 111 
percutaneous closed aspiration successfully 
managed the hepatic abscess. This allowed 
an opportunity to better prepare the pa- 
tient for the subsequent elective cholecys- 
tectomy. The multilocular abscess in Case 
iv which was considered less likely to re- 
spond to this approach than a solitary 
abscess, markedly improved following per- 
cutaneous aspiration, but the persistent 
temperature elevation was either due to the 
residual abscess or the patient’s chronic 
cholecystitis. 

Exploratory laparotomy, cholecystec- 
tomy, and drainage of the abscess were 
necessary for adequate treatment. 


SUMMARY 


Four cases of pyogenic liver abscess 
were diagnosed and localized by angiogra- 
phy and liver scan. 

Closed drainage by percutaneous aspira- 
tion under fluoroscopic guidance was em- 
ployed for treatment in 2 cases. 

The use of closed aspiration along with 
appropriate antibiotics can decrease mor- 
bidity and mortality as well as adequately 
manage the patient with pyogenic liver 
abscess. 


Sidney Wallace, M.D. 

Department of Diagnostic Radiology 

The University of Texas System Cancer Center 
M. D. Anderson Hospital and Tumor Institute 
Houston, Texas 77025 
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GALLBLADDER ECTOPIA* 
A REVIEW OF ANOMALIES OF POSITION 


By DAVID E. BLANTON, M.D.,t CHARLES A. BREAM, M.D.,t 
and STANLEY R. MANDEL, M.D., F.A.C.S.t 


CHAPEL HILL, NORTH CAROLINA 


Aone position of the gallbladder 
is a relatively uncommon finding. Re- 
ports of gallbladder ectopia are infrequent 
in the surgical and radiologic literature. 
Robert Gross? in 1936 reviewed extensively 
the congenital anomalies of the gallbladder, 
including in his survey a detailed discussion 
of ectopia, and of the anomalous positions 
previously reported. This subject was 
again reviewed by Caster and Flannery? in 
1956. 

Of anomalies of position of the gallblad- 
der, the most frequently encountered is 
that of Levo position, in which the gall- 
bladder is located beneath the left lobe of 
the liver. Intrahepatic location, almost uni- 
versally subcapsular along the anterior 
inferior border of the right lobe of the liver, 
is the second most frequent anomaly of 
location. A single case of a gallbladder lo- 
cated within the anterior abdominal wall 
has been reported, as has a case of the gall- 
bladder being found within the falciform 
ligament. Several examples of a trans- 
versely positioned gallbladder beneath the 
right lobe have been also discussed (Fig. 1, 
4-D). 

Retroplacement of the gallbladder, on 
the other hand, is relatively infrequently 
encountered when compared with the other 
anomalies of position, and presents special 
clinical, surgical and roentgenographic 
problems. Gross’ cites 5 examples of a 
retroplaced gallbladder, one of which was 
surgically proven to be retroperitoneal in 
location. No other case reports of retro- 
placed gallbladders! have appeared in the 
English language literature since the classic 
survey by Gross. 

We report a case of retroplaced normal 


gallbladder which, we believe, is probably 
retroperitoneal in location, and, if so, would 
be the first such case diagnosed pre- 
operatively. 


REPORT OF A CASE 


A 44 year old white female entered North 
Carolina Memorial Hospital with a chief com- 
plaint of chest and right upper quadrant pain. 
The chest pain was consistent with angina. The 
right upper quadrant pain had its onset 3 weeks 
prior to admission, was not related to food, 
exercise or position. Medications included nitro- 
glycerin for the chest pain, and Elavil for de- 
pression. Physical examination revealed an 
obese, depressed female, but in no acute dis- 
tress. Examination of all systems was essen- 
tially normal except for minimal right upper 
quadrant pain without rebound or guarding. 
Slight hepatomegaly was noted. 

Evaluation of the patient’s chest pain was 
consistent with angina and mild congestive 
failure. The symptoms of right upper quadrant 
abdominal pain were extensively evaluated, 
when a routine liver battery revealed mildly ab- 
normal hepatic functions. A liver scan employ- 
ing 2 millicuries of technetium sulfur colloid 
revealed a focus of decreased activity in the pos- 
terior portion of the right lobe of the liver which 
was initially interpreted as a space occupying 
lesion (Fig. 2, 4-D). This finding prompted an 
extensive work-up for primary or secondary 
hepatic tumor including an upper gastroin- 
testinal series, oral cholecystography, intrave- 
nous pyelography, barium enema examination, 
celiac and superior mesenteric angiography, 
and, eventually, an intravenous cholangiogra- 
phy. The above extensive investigation failed 
to reveal evidence for primary or secondary 
tumor. Nevertheless, surgical consultation was 
requested to evaluate the patient for possible 
exploratory celiotomy with a preoperative diag- 
nosis of primary malignancy of the right lobe of 
the liver. 


* From the Department of Radiology,t and Department of Surgery,t School of Medicine, University of North Carolina, Chapel Hill, 


North Carolina, 
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Fic. 1. (4) Intrahepatic location, right lobe. (B) Intrahepatic location, left lobe. 
(C) Retroplaced gallbladder. (D) Transverse position. 


Prior to surgery, however, consultation be- 
tween the surgical and radiologic staff, and a 
thoughtful review of the radiologic and labora- 
tory findings prompted the performance of an 
intravenous cholangiography with posteroan- 
terior and lateral tomograms, which revealed a 
retroplaced, probably retroperitoneal gallblad- 
der, undoubtedly the cause for the focal defect 
seen on the posterior view of the liver scan. 
This having been discovered, the planned 
celiotomy was cancelled and the patient dis- 
charged to be followed in the out-patient 
department. 


DISCUSSION 


The embryogenesis of the biliary system 
occurs in the 3 mm. embryo with a thicken- 
ing of endoderm at the ventral junction of 
the foregut and yoke sac. This thickening 
forms a sacculation, which divides into a 


craniad, and caudad portion. The craniad 
portion further divides into right and left 
lobules, grows ventrad into the septum 
transversum, eventually differentiating into 
the right and left hepatic lobes and hepatic 
bile ducts. The caudad portion becomes 
saccular, developing into a gallbladder and 
a common duct system. Initially the rudi- 
mentary gallbladder is attached to the ven- 
tral surface of the duodenal precursor; how- 
ever, with differential growth, rotation to 
the right occurs, by the 7 mm. stage, which 
brings the attachment to the dorsal aspect 
of the duodenum. The gallbladder pre- 
cursor then comes to lie in the free edge of 
the ventral mesentery. With further dif- 
ferential growth, the gallbladder migrates 
to its usual position at the anterior inferior 
margin of the right lobe of the liver. With 
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Fic. 2. (4) Anterior view of liver scan is normal. (B) The right lateral scan shows a defect posteriorly. 
(C) The posterior view shows a focal defect. (D) The left lateral view is normal. 


anomalous migration of the gallbladder 
precursor, the definitive gallbladder may 
come to lie in any number of abnormal lo- 
cations. It may be secondarily postulated, 
however, that an anomalously placed gall- 
bladder may be representative of a per- 
sistent secondary gallbladder diverticulum 
arising from the precursor, with atrophy of 
the original. Most unusually, the gallblad- 
der precursor may come to lie in the retro- 
peritoneal space.‘ 

Retroposition of the gallbladder has 
clinical significance in that acute cholecys- 
titis may present as right costovertebral 
angle tenderness, rather than the more 
usual right upper quadrant manifestation. 
From a surgical standpoint, it is important 
to recognize any anomaly of position prior 
to the incision, so that the approach be geo- 
graphically appropriate. Retroplacement of 
the gallbladder presents special problems 
in that resection is difficult due to the deep 
position of the gallbladder and, if retro- 


peritoneal, may present a special problem 
of dissection. 

It is important roentgenographically to 
recognize the retroplaced gallbladder, for 
reasons stated above, and in the case re- 
ported here, to recognize the possibility 
that a retroplaced, or indeed any anoma- 
lously positioned gallbladder may present 
as an intrahepatic mass lesion on liver scan. 
A retrospective review of the rather exten- 
sive roentgenographic work-up to which 
our patient was subjected revealed a num- 
ber of features concerning the retroplaced 
gallbladder. The liver scan should not have 
been confusing, if notation had been taken 
of the fact that the apparent mass was 
visualized only in the posterior view, the 
anterior and lateral views being normal 
(Fig. 2, A-D). The oral cholecystogram, in 
retrospect, was specific in that with rota- 
tion of the patient to the right the gall- 
bladder silhouette moved to the left, and 
with rotation to the left, the gallbladder 
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Fic. 3. (4) Anterior tomogram of intravenous cholangiography. The position of gallbladder corresponds to 
the defect on the liver scan. (B) Lateral tomogram demonstrates posterior position of the gallbladder. 


shadow projected to the right. This is in 
contradistinction to the usual case with 
anterior placed gallbladder. With intra- 
venous pyelography, fortuitously concomi- 
tant with the oral cholecystography, it 
would be appreciated that on the oblique 
films, the gallbladder moved with the kid- 
ney. Angiography undertaken in this pa- 
tient in quest of the artifactual mass is 
generally not necessary to establish the 
diagnosis, but was informative in that the 
cystic artery exhibited a somewhat anoma- 
lous course, arising rather more distally on 
the right hepatic artery than is usual. The 
definitive diagnostic procedure was an 1n- 
travenous cholangiography which con- 
firmed the retroplaced and probably retro- 
peritoneal location of the gallbladder, and 
disclosed an otherwise normal ductal anat- 
omy (Fig. 3, Æ and B). Although not car- 


ried out in our work-up, a rose-bengal scan 


would, of course, reveal a concentration of 
nuclide in the cold region demonstrated by 
the technetium sulfur colloid scan. 

The differential diagnosis of the above 
described retroplaced gallbladder should 
include an intrahepatic gallbladder. Al- 
though certainly not an impossibility, a 
retroplaced intrahepatic gallbladder would 
be rare. As already described, the anatomic 
feature can be mistaken for an intrahepatic 
mass lesion, cyst, or extension of cyst or 
tumor from the right kidney. Adequate 
demonstration of the abnormally posi- 
tioned gallbladder at cholangiography, as 
well as intravenous pyelography can ex- 
clude the above mentioned lesions. 


CONCLUSION 


Recognition of the possibility of occur- 
rence of anomalous position of the gallblad- 
der is essential in the appropriate interpre- 
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MACRO-REGENERATING NODULE IN THE 
CIRRHOTIC LIVER* 


RADIOLOGIC FEATURES AND DIFFERENTIAL DIAGNOSIS 


By JACK G. RABINOWITZ, M.D.,f MAHESH KINKABWALA, M.D., 
and SIDNEY ULREICH, M.D. 


BROOKLYN, NEW YORK 


EPATOMA is a well recognized com- 
plication of cirrhosis and is usually the 
first diagnosis considered when a patient 
with this disease presents with an enlarged 
nodular liver. However, the cirrhotic liver 
also demonstrates a remarkable capacity 
for regeneration. This feature is a vital part 
of the pathologic changes that accompany 
cirrhosis. Most often the regenerating nod- 
ules produced are small and uniform, but 
occasionally form macro-nodules that are 
easily mistaken for hepatoma (Fig. 1). Sta- 
tistically, however, giant regenerating nod- 
ules occur more frequently than hepatoma.® 
In fact, during the past 2 years we have en- 
countered 7 cases of macro-nodular regen- 
eration in cirrhotic livers and 1 with carci- 
noma. Moreover, our observations have led 
us to believe that the radiographic diagno- 
Sis 1s quite specific and that the regenerat- 
ing nodules can be differentiated from other 
mass lesions affecting the liver. Although 
arteriography and hepatic scintigraphy 
have been used extensively in the diagnosis 
of liver masses, little attention regarding 
the differential features of nodular regener- 
ation has appeared in the radiologic litera- 
ture.? 57,10,11 
Therefore, this paper will: (1) describe 
our findings observed in these 7 patients 
during hepatic arteriography and the he- 
patic scintiscan; (2) correlate these obser- 
vations; and (3) differentiate this lesion 
from others with which it may be confused. 
By this it is hoped that recognition of the 
entity will be easily accomplished and un- 
necessary surgery prevented. 


CASE MATERIAL 
Our 7 patients consisted of 2 males and 5 





FıG. 1. Macro-nodular regeneration in cirrhosis. Gross 
specimen. Note large irregular masses in an en- 
larged liver. On the left there is a prominent 
nodule (arrows) in a somewhat atrophic lobe. 


females ranging from 35 to 67 years of age. 
Six patients presented with a history of 
moderate to severe alcoholism accompanied 
by weight loss and anorexia. An enlarged 
nodular liver was encountered in 5 of these 
patients. In the seventh patient an en- 
larged nodular liver was discovered during 
a general examination for a Stage 111 carci- 
noma of the cervix. After some insistence a 
history of alcoholism was uncovered. Two 
of the 6 patients with a past history of alco- 
holism entered primarily with bleeding eso- 
phageal varices. Hepatic scannings were 
performed on 6 of the patients utilizing 
radioactive colloidal gold or technetium 99m 
colloidal sulphide. Hepatic arteriography 
was done on all patients. The isotopic scans 
were all initially interpreted as space- 
occupying lesions suggesting hepatoma or 
metastasis. In 1 patient, the arteriogram 
was misinterpreted and in 2 patients the 
diagnosis of nodular regeneration was not 
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accepted. All 3 of these patients underwent 
surgery for a possible hepatoma. In the 
remaining patients the diagnosis was con- 
firmed by biopsy or during surgery for a 
shunt procedure or as in the seventh pa- 
tient for a Stage 111 carcinoma of the cervix. 


HEPATIC SCINTISCANNING 


The major isotopic compounds presently 
utilized to visualize the liver depend pri- 
marily upon their deposition and accumu- 
lation within the reticuloendothelial sys- 
tem, notably the Kupffer cells. In this cate- 
gory, colloidal gold, microaggregated hu- 
man serum albumin labeled with P*, 
technetium ggm colloidal sulphide have 
been used. Technetium 99m .was used in 
the majority of our cases and is probably 
the compound of choice because of its short 
half life and high resolution capability. 

The scans in our patients demonstrated 
a mixture of alternating patterns of ac- 
tivity and filling defects (Fig. 24; and 64). 
Most often the latter occurred in areas of 
pure cirrhosis and is related to either f- 
brotic distortion of the liver, blockage of 
the phagocytic ability of the Kupffer cells, 
or to poor sinusoidal flow. As a result, mul- 
tiple areas of variable size and location 
with decreased to no activity are produced. 
These are frequently falsely diagnosed as 
space-occupying masses within an enlarged 
liver. The amount of Kupffer cells in the 
regenerating macro-nodules is also some- 
what variable. This ranges from little to 
normal in amount. In general, they are 
quite prevalent throughout this tissue and, 
since none of the above factors are present, 
the scintillation scan over the macro-nod- 
ules in the majority of cases is completely 
normal. In 1 patient, however, poor ac- 
tivity was encountered. 


ROENTGENOGRAPHIC FEATURES 


Most initial roentgenographic studies 
prior to arteriography are nondiagnostic 
and demonstrate only an enlarged liver 
causing displacement of adjacent viscera. 
Arteriographic examination of the liver was 
performed via either the celiac axis or the 
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superior mesenteric artery. The features 
encountered are consistent and diagnostic 
and in general demonstrate 2 coexistent 
angiographic patterns. These reflect basi- 
cally the underlying pathologic processes of 
cirrhosis in association with the enlarged 
regenerating mass or masses. 

1. Cirrhosis. The vascular pattern at any 
one time depends on the degree of prevail- 
ing cirrhosis. In most cases the findings are 
typical for a relatively advanced stage in 
which the hepatic parenchyma has already 
undergone marked reduction in size. Conse- 
quently, the vessels are foreshortened, 
grouped together, and demonstrate consid- 
erable tortuosity as well as a corkscrew ap- 
pearance (Fig. 2B; and 3). If moderate in- 
volvemerit is present, variable degrees of 
vascular alteration as described above will 
be observed. The ensuing hepatogram is ir- 
regular, demonstrating loss of homogeneity 
characterized by zones of radiolucency. 

2. Regenerating nodule. The angiographic 
pattern in the regenerating nodule is often 
confused with space-occupying lesions. In 
fact some authors have described them as 
avascular masses causing displacement of 
adjacent hepatic artery branches.®? Al- — 
though few vessels are present within the 
enlarged nodule, our observations indicate 
that the major artery supplying the nodule 
traverses through the relative center of the 
mass, with little, if any, deviation, displace- 
ment or bowing of the vessel per se (Fig. 
2B; 5; 6B;74;84). The vessel is stretched 
and elongated and contains relatively few 
branches. These branches arise symmetri- 
cally, but by number are relatively sparse 
and by size relatively narrow. Consequently, 
an impression of increased space suggest- 
ing the presence of space-occupying masses 
is created. 

The entire vascular appearance in the 
nodule is probably the end result of a nor- 
mal hepatic vessel and its branches that 
have been stretched and elongated com- 
mensurate to the growth of the regenerat- 
ing nodule within which it is centrally in- 
corporated. The contribution of the hepatic 
artery to the efferent blood supply of the 
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Fic. 2. Large regenerating nodule. A 47 year old 
female presented with an abdominal mass, 
anorexia, weight loss, and a history of heavy 
alcoholism. A nodular enlarged liver was pal- 
pated and a hepatoma suspected. 

(A) Liver scan utilizing radioactive gold 198 
shows a relatively sharply defined area of de- 
creased to absent uptake involving the upper 
portion of the right lobe. Fairly dense activity 
is noted within the remainder of the enlarged 
liver. (B) In the area of inactivity, the vessels 
are crowded and tortuous (upper arrows) dem- 
onstrating a pattern characteristic for cirrhosis. 
The vessel supplying the lower portion (large 
arrow) and its side branches are markedly 
elongated and stretched. Note that there is no 
gross displacement or bowing. (C) Late venous 
phase reveals a large branch of the portal vein 
extending through the regenerating mass. Fill- 
ing of this vessel may be caused by flow from 
the hepatic artery to the portal system. Little 
venous opacification is otherwise noted. 

Because of the hard palpable mass the radio- 
logic diagnosis of nodular hyperplasia was not 
accepted and the patient was explored for a 
hepatoma. A large regenerating nodule involv- 
ing the right lower lobe was found and biopsied 
The remaining portion of the liver was cirrhotic. 
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Fic. 3. Cirrhosis. 
The vessels in this stage of cirrhosis are squeezed, 
and coiled, producing a corkscrew appearance. 


regenerating nodules is greater than to the 
normal liver parenchyma. Consequently, 
regenerating nodules growing to massive 
proportions require an even greater blood 
flow. Despite the increased demand, min- 
imal if any new branches are developed and 
the changes involve only those vessels 
originally present. 

The vessels in the smaller nodules appear 
relatively normal. The angiogram in these 
lesions more closely resembles normal liver 
tissue and therefore may be difficult to 
interpret (Fig. 4). However, the vessel is 
still located within the center of the mass, 
and an over-all sparcity of vessels within 
the mass is encountered. The failure to 
produce new vessels in any fashion regard- 
less of the size of the regenerating nodule is 
characteristic for this lesion. 

The hepatographic phase for the most 
part is quite homogeneous and resembles 
the normal hepatogram (Fig. 7B; and 8B). 
This occurs, although the flow of blood 
through the nodule is probably directed 
from the hepatic artery to the portal vein 


J. G. Rabinowitz, M. Kinkabwala and S. Ulreich 


June, 1974 


and is to some degree increased. In many 
cases, the venous phase demonstrates a 
stretched and elongated prominent branch 
of the portal vein (Fig. 2C). As anticipated, 
no visualization of the hepatic veins was 
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Fic. 4. Small regenerating nodule. A 45 year old fe- 
male with a questionable history of moderate al- 
coholism and ill-defined symptoms of malaise. 
Liver function studies were normal and no pal- 
pable mass was detected. A liver scan, however, 
revealed a sharply defined area of inactivity in the 
right lateral portion of the liver and metastatic 
disease was suggested. 

Arteriogram demonstrates a somewhat elon- 
gated hepatic artery vessel with few branches 
(arrow) supplying the area of inactivity. The ves- 
sel is centrally located and there is no evidence of 
corkscrewing or displacement. The combined 
studies suggested a small regenerating nodule in a 
cirrhotic liver. 

Unfortunately the above diagnosis was not 
accepted and the patient underwent surgery. A 3 
cm. mass was found and excised. Histologic exam- 
ination revealed a regenerating nodule. 
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encountered in these studies. These vessels 
are frequently occluded early in the dis- 
ease. 


DISCUSSION 


The regenerative powers of the liver are 
remarkable. In fact, liver cells contin- 
ually undergo maturation, aging, dying 
and replacement. The process nevertheless 
occurs slowly and is not too easily detected. 
However, when large masses of liver tissue 
are destroyed by disease or intoxication the 
process is greatly accelerated. Mitotic fig- 
ures become visualized within a few days 
following the catastrophe. Bile duct epi- 
thelium as well as Kupffer cells participate 
in this mitotic activity. 

Cirrhosis as defined by Boyd? is a “pro- 
gressive chronic destruction, diffuse in ex- 
tent, accompanied by fibrosis, retrogressive 
changes in the parenchymal cells, and pro- 
liferation of the remaining cells in the direc- 
tion of regeneration.” As a result, the final 
picture of cirrhosis is that of an atrophic 
firm organ with a nodular surface. In gen- 
eral, the nodules are uniform in size mea- 
suring 2-3 mm. in diameter, but occa- 
sionally large nodules 2 to 16 cm. in diam- 
eter have been encountered. 

Microscopically, the changes depend 
upon the amount and location of connective 
tissue proliferation, size of regenerative 
nodules and degree of necrosis. In general, 
the cells surrounding the central veins, or 
more specifically those located within the 
periphery of the acinus, undergo necrosis 
and are replaced by connective tissue. This 
tissue now surrounds the surviving cells 
located around the afferent vessels that 
basically form the center of the acinus. 
These cells are rich in enzymes and contain 
the capacity for cytogenesis and regenera- 
tion. If the vascular supply remains active, 
regeneration and large nodules may be pro- 
duced. The size of the nodule is usually not 
dependent on the type of disease, but more 
often on the stage of involvement. The con- 
cept of the liver acinus as the basic struc- 
ture of the liver more easily explains the 
reason for the central vein being excluded 
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Fic. 5. Regenerating nodular mass. A 45 year old 
veteran with past history of alcoholism entered 
the hospital because of weakness and malaise. A 
large liver was palpated. No scanning was per- 
formed on this patient. 

Arteriogram of the liver reveals a large regener- 
ating mass involving the right lobe as demon- 
strated by a large single stretched vessel extending 
downward and through the mass (upper arrow). 
The vessel is stretched with few branches. The 
cystic artery (lower arrow) is also well seen. The 
vessels through the remaining portion of the liver 
demonstrate the pattern of cirrhosis. 

Biopsy confirmed the diagnosis. 


A 


Fic. 5. Regenerating nodular mass. A 52 year old female, with a Stage 111 carcinoma of the cervix. Routine 





examination revealed a large nodular liver. Despite considerable questioning only a minimal history of 


alcoholism could be elicited. 


(A) Liver scan with technetium 99m reveals multiple areas of poor to no activity in the mid-portion of 
the right lobe in contrasz to the surrounding liver in which normal activity is demonstrated. Because of 
this finding the presence of metastases was considered. (B) Arteriogram reveals a diffuse corkscrew pattern 
within the area of inactivity noted on the isotope scan. Although one vessel is bowed, the pattern is typ- 
‘cal for cirrhosis. In the lower portion, a single elongated and stretched vessel is present (arrow). The 
branches of this vessel are similarly stretched and attenuated. 

Cirrhosis with nodular regeneration was diagnosed. The patient underwent surgical exploration because 
of the carcinoma of the cervix. The liver was noted to be cirrhotic containing a large regenerating mass 
in the right lobe. The diagnosis was further confirmed by multiple biopsies throughout the liver. 


from the developing pseudo-lobule.’® On 
this basis the pseudo-lobule may be con- 
sidered a distorted but true representation 
of the normal lobulation of the liver. The 
macro-nodule is therefore an even greater 
exaggeration. (The reader is referred to the 
work of Rappaport for a more detailed 
anatomic explanation of the liver acinus.’*) 

According to Florey‘ a perfect balance is 
maintained between the parenchymal cells 
and the stroma in uncomplicated regenera- 
tion, and lobules are added at the growing 
nodal points like leaves on a twig. Growth 
occurs by an increase in size of the indi- 
vidual lobules rather than by an increase in 


their number. Nevertheless, any injurious 
agent, according to its mode of action, 
duration, and concentration may give rise 
to different end results. For example, in rats 
and mice by varying the dosage, long con- 
tinued intoxication with carbon tetrachlo- 
ride may lead at one time to multiple nod- 
ular hyperplasia with cirrhosis, and another 
time to nodular hyperplasia with hepa- 
toma.‘ In addition, diets deficient in cho- 
line have been known to produce hepa- 
tomas in some animals.” Although difficult 
to correlate with the human liver, it 1s con- 
ceivable that some form or forms of hepatic 
injury causing tissue change also occur in 
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Fic. 7. Regenerating nodular mass. A 35 year old fe- 
male with a past history of heavy alcoholism pre- 
sented with a history of severe anorexia, ascites 
and weight loss. On physical examination a pal- 
pable nocul’r liver was noted. The liver scan using 
radioactive colloid gold demonstrated good activ- 
ity in the right lobe and little activity in the left 
lobe. 

(4) Arteriogram reveals an almost avascular 
right lobe. The vessels present are elongated and 
stretched. One vessel is almost devoid of branches 
(arrow). There is, however, no displacement, bow- 
ing or neovascularity. The vessels in the left lobe 
are crowded and a corkscrew pattern is present. 
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the cirrhotic liver. This predisposes to the 
development of a large macro-regenerating 
nodule at one time and perhaps hepatoma 
at another time. Although some experi- 
mental evidence suggests that regenerating 
nodules may undergo transition to hepa- 
toma, it is believed that macro-nodules 
occur in those patients undergoing vigorous 
treatment with a protein rich diet following 
removal of their alcohol.’ Fortunately, the 
large regenerating nodule occurs more com- 
monly than hepatoma. In one series of 12 
cirrhotic patients with large nodular livers, 
regenerating nodules were found in g, and 
hepatoma in the remaining 3.’ 

The diagnosis of regenerating nodule in 
the cirrhotic liver is easily established when 
the liver scan and the arteriogram are prop- 
erly correlated. In general, the liver scans 
are all abnormal showing variations in size, 
shape and distribution of activity. In the 
shrunken cirrhotic areas, activity 1s mark- 
edly reduced and may falsely suggest mass 
to the interpreter previously prejudiced by 
this diagnosis. By contrast, the regenerating 
nodules demonstrate almost always a nor- 
mal uptake. In 1 of our patients, however, 
these features were reversed. According to 
McLoughlin and Gilday,’ the “only lesion 
which may appear as an avascular mass on 
the angiogram and not be represented by 
an appropriate area of reduced activity in 
the scan is nodular hyperplasia.” This 
statement is not completely accurate since 
the regenerating nodule is not truly avascu- 
lar. It does, however, emphasize the fact 
that anatomic superimposition of the ar- 
teriogram and the nuclear scan is important 





(B) Hepatographic stage reveals a fairly diffuse 
homogeneous pattern throughout the right lobe of 
the liver. 

Although the arteriographic studies could be 
confused for space-occupying masses, e.g., multi- 
centric carcinoma or metastasis, the diagnosis of 
cirrhosis with macro-regeneration was made. This 
patient died and on autopsy the findings were con- 
firmed. 
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Fic. 8. Regenerating nodular mass. A 50 year old 
chronic alcoholic was admitted with bleeding 
esophageal varices. A palpable nodular liver was 
felt on physical examination. Liver scanning per- 
formed with technetium ggm colloid revealed de- 
creased activity over the right upper lobe. 

(4) Arteriogram reveals an advanced pattern of 
cirrhosis in the upper pcrtion of the liver. The 
remaining liver is slightly avascular. The vessels 
present are markedly enlarged, elongated, and 
stretched. (B) The hepatogram reveals blotchy 
areas of lucencies in the region of cirrhosis, whereas 
the remaining liver is homogeneously opacified. 

The diagnosis of regenerating nodules in a cir- 
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in establishing the correct diagnosis. Inter- 
pretation on the scan alone is unreliable. 

The arteriographic pattern in general 
represents the combination of both a de- 
crease and increase in liver volume. In the 
early stages of cirrhosis when fatty degen- 
eration is occurring, the liver also becomes 
quite enlarged. During this stage, the he- 
patic artery branches throughout the entire 
liver are stretched and in this respect re- 
semble the changes encountered in the re- 
generating nodule (Fig. 9). However, they 
are diffuse in nature and change their ap- 
pearance when the liver decreases in size." 
Since the arteries are not intrinsically in- 
volved in the degenerative and scarring 
process, they retain their original length 
regardless of the amount of destruction and 
loss’ of hepatic tissue. As a result, they 
eventually coil upon themselves and pro- 
duce the corkscrew appearance." 

The roentgenographic pattern of a cir- 
rhotic liver with regenerating macro-nod- 
ules is easily recognized once one is aware 
of the entity and its associated findings. 
Nevertheless it still must be differentiated 
from other lesions causing liver enlarge- 
ment with or without underlying cirrhosis. 
In this category, alcoholic hepatitis and 
hepatocellular carcinoma are 2 primary 
considerations because of their association 
with cirrhosis, whereas focal nodular hyper- 
plasia, adenomas, hemangiomas, metasta- 
sis, etc., may occur in the normal liver. 

Acute alcoholic hepatitis is a term uti- 
lized by Sherlock to describe severe hepatic 
decompensation that occurs following a 
heavy drinking episode, vomiting, diarrhea, 
infection or prolonged anorexia in a patient 
with known alcoholic cirrhosis.!? Patholog- 
ically, the liver undergoes rapid fatty de- 
generation as well as focal necrosis in which 
highly refractile dense cytoplasmic material 





rhotic liver was made. This patient had a bleeding 
tendency and major surgery was not desired. 
Because of our diagnosis a small excisional biopsy 
was made to confirm the diagnosis. 
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(alcoholic hyaline of Mallory) is found. The 
liver becomes acutely enlarged and the 
angiographic pattern resembles, to a vast 
degree, the changes seen in nodular hyper- 
plasia. The hepatic arteries are dilated and 
stretched. However, smudging and pooling 
of the opaque medium within the necrotic 
tissue occurs at the level of all the side 
branches as well as the peripheral ramifica- 
tions of the main vessels.!? In addition, the 
hepatogram is nonhomogeneous and dem- 
onstrates a mottled picture consisting of al- 
ternating areas of increased density and 
lucency. 

Nodular regeneration must also be dis- 
tinguished from carcinoma since 75 per 





Fic. 9. Fatty degeneration; early cirrhosis (biopsy 
proven). 

The liver is diffusely enlarged. The vessels 
throughout are diffusely and symmetrically elon- 
gated. No evidence of coiling or other changes of 
liver atrophy are seen. 
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Fic. 10. Hepatoma. 
Large hepatoma demonstrating diffuse vascular 
displacement and neovascularity. 


cent of all hepatocellular carcinomas arise 
within the cirrhotic liver. The arteriographic 
features are, however, quite different (Fig. 
10). The pattern characteristic for hepato- 
cellular carcinoma consists basically of 
arterial displacement, arterial encasement, 
and—of utmost importance—the formation 
of a neovascularity that demonstrates bi- 
zarre, widened and tortuous vessels.!! Dur- 
ing the capillary phase staining occurs in 
the vascular tumors. This feature is encoun- 
tered only in a certain percentage of lesions, 
whereas the avascular lesions are relatively 
lucent. Pooling of opaque material in the 
necrotic neoplastic tissue is also visualized. 
Although not basically related to vascular- 
ity, the nuclear scan in all tumors reveals a 
sharply demarcated area of decreased or 
absent activity. The regenerating nodule, 
by contrast, may show a completely normal 
uptake. 

Metastatic disease, particularly if avas- 
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l may offer somè degree sf difficulty in 
‘the diagnosis. Both the scan and the ar- 
". teriographic phase will demonsttate nega- 
_ tive défects. In the latter, however, the ves- 


"gels will be obviously displaced and bowed 


around the masses. The hepatographic 
phasé is irregular.and nonhomogeneous in 
contrast to that observed in the regenerat- 
ing nodule. 

In many ways, focal nodular hyperplasia 
histologically resembles the regenerating 
nodule of cirrhosis. Although its ofigin is 
not completely understood, it is neverthe- 
less always encountered in 4 normal liver. 
The vessels supplying the area of focal nod- 
ular hyperplasia are abnormal. They are 
large, tortuous, and irregular and in dis- 
tinction to carcinoma and the regenerating 
nodule, surround the lesion and supply it 
from the periphery.®*® The lesion produces 
an intense stain during the capillary phase. 
This is well circumscribed and becomes 
quite evident during the portal venous 
phase. The radionuclide scan frequently 
demonstrates uptake within the mass, since 
reticuloendothelial cells are present. 

Peripheral circumferential vessels have 
also been described in liver adenomas and 
probably represent the capsular vessels 
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feeding the tumor.® The angiographic fea- 
tures of hemangiomas and other vascular 
malformations offer no difficulty in the dif- 
ferential diagnosis.!° All of these fail to 
show any uptake of the colloidal radioiso- 
tope. . 


SUMMARY 


The radiologic features and the differen- 
tial diagnosis of the large macro-regenerat- 
ing nodule in the cirrhotic liver are de- 
scribed as visualized in 7 patients, 6 of 
whom had large nodular livers (Table 1). 

Two coexisting patterns predominate: 
(1) the cirrhotic pattern with its tortuous, 
compressed and corkscrew appearance; and 
(2) the pattern associated with the regener- 
ating nodules demonstrating large stretched 
hepatic artery vessels containing a few side 
branches. 

The hepatic scan most often demon- 
strates an irregular distribution with de- 
creased to normal activity throughout the 
liver. The findings depend on the distribu- 
tion of the underlying diseased state. 

Correlation of the scan and the hepatic 
arterlogram are necessary to avoid falsely 
diagnosing space-occupying masses in either 
study. 


TABLE I 


RADIOLOGIC DIFFERENTIAL DIAGNOSIS OF THE ENLARGED NODULAR LIVER 






Scan Findings 








Mixed areas of inactivity 
and activity 


Nodular regeneration 
in cirrhotic liver 















Hepatoma Poor to no activity over 
tumor 

Alcoholic Poor to no activity 

hepatitis diffuse 











Focal nodular Normal activity 
regeneration 
Metastasis Multiple areas of 






inactivity 


1. Crowded vessels, corkscrew 


of Jesion 


Displaced and bowed vessels 


Angiographic Findings Hepatogram 














i Nonhomogeneous — 









appearance, cirrhosis cirrhosis 
2. Stretched vessels, no neo- | 2. Homogeneous 
vascularity, nodule ` nodule 
Stretched, displaced, neo- Nonhomogeneous 
vascularity 
Stretched vessels, smudging Nonhomogeneous 
and pooling of opaque 
medium 
Neovascularity on periphery | Homogeneous 








Nonhomogeneous 
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The findings then recognized are rela- 
tively specific. Since the cirrhotic liver is 
capable at one time of forming either large 
regenerating nodules or hepatoma, it is im- 
portant to recognize the presence of a re- 
generating nodule in an enlarged liver, in 
order to avoid unnecessary surgery. 


Jack G. Rabinowitz, M.D. 

Department of Radiology 

University of Tennessee Medical Center 
Memphis, Tennessee 38163 
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. LOCALIZED DEFORMITY OF THE GALLBLADDER 
SECONDARY TO HEPATIC MASS LESIONS* 


By NORMAN JOFFE, M.D., and GEORGE O. BABENCO, M.D. 
BOSTON, MASSACHUSETTS 


re normal gallbladder is a more or 
less pear-shaped organ usually situ- 
ated in the right upper quadrant of the ab- 
domen on the undersurface of the right 
lobe of the liver and closely related to the 
proximal duodenum and hepatic flexure re- 
gion of the colon. Variations in configura- 
tion are relatively common and the gall- 
bladder may be round, oval, long and nar- 
row in shape or exhibit the well-known 
“phrygian cap’ ’ deformity. Variations in 
position of an otherwise normal gallbladder 
may also occur and it may be partly or com- 
pletely embedded in the liver substance or 
may be midline or left-sided in position 
even in the absence of situs inversus. 

Apart from these normal variations in 
position and configuration, displacement 
and/or deformity of the gallbladder may 
result from dilatation of adjacent struc- 
tures such as the duodenum or colon (Fig. 
1, 4 and B), or may be produced by mass 
lesions in the right upper quadrant, par- 
ticularly those arising in the liver or porta 
hepatis region. Since deformity of the gall- 
bladder may be the first or only clue to the 
presence of an hepatic mass lesion, the 
radiologist plays an important role in its 
detection. 

In the present paper some illustrative 
examples of localized and discrete defects of 
the gallbladder secondary to a variety of 
hepatic mass lesions are reported. , 


REPORT OF CASES 


Case 1. A 47 year old white female, R.E., 
complained of nausea, vomiting and vague epi- 
gastric distress. Physical examination was nor- 
mal, An upper gastrointestinal series showed no 
abnormality, but oral cholecystography re- 
vealed a fairly sharply circumscribed pressure 
defect on the lateral aspect of the gallbladder. 
This was present with the patient in the supine 


(Fig. 24) and upright (Fig. 2, B and C) posi- 
tions, and persisted following the administra- 
tion of a fatty meal (Fig. 2D). A liver scan 
was obtained but this was considered normal 
(Fig. 3, 4 and B). Approximately 3 months 
later the patient presented complaining of 
headache, vomiting and vertigo. On this oc- 
casion, physical examination revealed signs sug- 
gestive of a posterior fossa lesion. This was con- 
firmed by vertebral angiography and subse- 
quent craniotomy revealed an ependymoma of 
the 4th ventricle. A ventriculo-cisternal shunt 
was performed. The patient died approximately 
8 months following surgery and autopsy exami- 
nation revealed a 5X53 cm. cavernous he- 
mangioma arising from the undersurface of the 


. right lobe of the liver and closely applied to the 


lateral aspect of the gallbladder which was in- 
trinsically normal. 


Case 11. A 42 year old white female, S.B., 
presented with hematuria and hypertension. 
Intravenous urography revealed changes typi- 
cal of polycystic kidneys. Her liver was palpa- 
ble 3 fingerbreadths-below the costal margin. 
An oral cholecystogram showed multiple dis- 
crete defects on the superior aspect of the gall- 
bladder (Fig. 44). These contour defects did 
not change in appearance with a change in posi- 
tion of the patient. An upper gastrointestinal 
examination revealed similar discrete contour 
defects along the anterior aspect of the stomach 
(Fig. 4.8). A radionuclide scan showed numerous 
large defects in the liver (Fig. 4C). Subsequent 
autopsy confirmed the presence of polycystic 
disease of the kidneys and liver. 


Case wl. A 67 year old white male, T.N., 
complained of abdominal pain and constipation. 
A barium enema examination revealed a carci- 
noma of the sigmoid colon. At this time an oral 
cholecystogram was normal (Fig. 54). A par- 
tial colectomy was performed and the patient 
remained well and symptom free for a period of 
2 years when he complained of right upper 
quadrant pain and weight loss. The liver was 


* From the Department of Radiology, Beth Israel Hospital and Harvard Medical School, Boston, Massachusetts. 
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Fic. 1. (4 and B) Localized extrinsic pressure defect on medial aspect of gallbladder produced by fecal- 
loaded, distended colon. Note variability in appearance with change in position. 


just palpable below the costal margin. An oral 
cholecystogram revealed a contour defect on 
the superior aspect of the gallbladder (Fig. 5B). 
With the patient in the upright position the 
defect was again noted (Fig. 5C). Surgical ex- 
ploration revealed a metastatic lesion in the 
liver closely adherent to the gallbladder. 


Case Iv. A 53 year old white male, H.L., 
complained of right upper abdomina! pain, 
anorexia and weight loss. Physical examination 
revealed a palpable liver but no jaundice. A 


liver scan showed a large defect in the right lobe 
of the liver. An oral cholecystogram revealed a 
localized pressure defect on the lateral aspect of 
the gallbladder (Fig. 6). This defect was present 
with the patient in the supine, upright and 
lateral decubitus positions. Surgical exploration 
and subsequent autopsy examination revealed 
a hepatoma in the right lobe of the liver 
closely adherent to but not invading the gall- 


bladder. 


Case v. A 52 year old white female, E.N., 
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Fic. 2. Case 1. (4) Supine roentgenogram showing sharply circumscribed pressure defect on lateral aspect 
of gallbladder. (B) Upright roentgenogram showing persistence of defect. (C) Upright roentgenogram in 
different degree of obliquity. Note ‘‘pad effect” suggesting extrinsic nature of defect. (D) Note persistence 
of defect following contraction of gallbladder induced by fatty meal. 
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complained of vague epigastric distress and 
bloating of several months’ duration. On2 year 
previously a hysterectomy had been performed 
for a large fibroid uterus. At this time @ cyst, 
approximately 6 cm. in diameter, was dis- 
covered arising from the inferior aspect of the 
right lobe of the liver. Needle aspiration of this 
cyst revealed serous fluid and cytologic exami- 
nation was unremarkable. No attempt was 
made to resect the cyst. On her present admis- 
sion, physical examination was normal as were 
laboratory data including liver function studies. 
An upper gastrointestinal series showed an ex- 
trinsic pressure deformity on the greater curve 
aspect of the pyloric antrum (Fig. 7C). An oral 
cholecystogram revealed a concave pressure de- 
fect involving the fundus region of the gall- 
bladder (Fig. 7, 4 and B). Surgical resection of 
the hepatic cyst was recommended but the 
patient refused operation. 








Fic. 3. Case 1. (4) Anterior and (B) posterio- radio- 
nuclide scans. Technetium ggm sulphur colloid 
fails to demonstrate any definite intrahepatic mass 
lesion. 


Deformity of Gallbladder Secondary to Hepatic Mass 415 


DISCUSSION 


Mass lesions 1n the liver may produce de- 
formity of the contour of the gallbladder 
and roentgenologic recognition of such de- 
formity may be the initial clue to the pres- 
ence of an hepatic lesion (Case 1) or may 
provide confirmatory evidence in patients 
with suspected liver disease (Cases 11, 111, 
and tv). Isolated examples of deformity of 
the gallbladder secondary to polycystic dis- 
ease of the liver,” hepatoma,’ hydatid 
cyst, nonparasitic cyst, metastatic ma- 
lignancy* and hepar lobatum due to tertiary 
syphilist have been reported. 

It may be assumed that any mass lesion 
adjacent to the gallbladder is capable of 
displacing it or deforming its contour. In 
our experience discrete localized defects 
most commonly result from mass lesions 
arising in the liver. However, since extrahe- 
patic masses in the right upper quadrant 
may produce similar defects, careful corre- 
lation of the cholecystographic findings 
with clinical and laboratory data as well as 
roentgenologic changes in adjacent struc- 
tures such as the stomach, duodenum, 
colon and kidney is essential in the evalua- 
tion of the nature and significance of the 
gallbladder deformity. 

Deformity of the gallbladder secondary 
to a gas-distended duodenum or fecal- 
loaded colon (Fig. 1, 4 and B) is generally 
variable and inconstant in appearance and 
the cause of the deformity is usually ob- 
vious. Defects of the gallbladder contour 
produced by hepatic mass lesions are con- 
stant and reproducible and generally per- 
sist despite a change in position of the 
patient (Fig. 2, 4-C; and 5, B and C). Oc- 
casionally a change in appearance of the 
contour defects may occur with change in 
position.» In all of our patients the defor- 
mity was demonstrable in roentgenograms 
obtained both before and after the admin- 
istration of a fatty meal. 

Barium studies of the upper and/or 
lower gastrointestinal tract may be helpful 
in confirming the presence of a right upper 
quadrant mass (Fig. 4, £ and B; and 7C) or 
may demonstrate a primary duodenal or 
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colic lesion. Intravenous urography is es- 
sential in suspected cases of polycystic dis- 
ease of the kidneys and liver. Radionuclide 
scanning of the liver probably provides the 
simplest method for the demonstration of a 
hepatic mass lesion, but as illustrated by 
Case 1 a normal scan does not entirely ex- 
clude a primary hepatic cause for the gall- 
bladder deformity, especially when such 
lesions arise from the inferior aspect of the 
liver surface. In such cases hepatic angiog- 
raphy may provide confirmatory evidence 
of a mass lesion and may, moreover, aid in 
differentiating a vascular process such as 
hepatoma or hemangioma from an avascu- 
lar lesion such as a cyst, abscess, granu- 
loma or metastatic neoplasm. 


Norman Joffe and George O. Babenco 
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Fic. 4. Case 11. (4) Note multiple discrete contour defects 
on superior aspect of gallbladder. These were constant 
and unchanged in appearance with patient in different 
positions. (B) Upper gastrointestinal examination re- 
veals similar contour defects on anterior aspect of stom- 
ach. (C) Radionuclide scan shows multiple large intra- 
hepatic defects. 


Localized pressure defects of the gall- 
bladder secondary to hepatic mass lesions 
must be differentiated from primary gall- 
bladder disease. In this respect the only 
relatively common lesion of the gallbladder 
likely to provide a differential diagnostic 
problem is the localized form of adenomyo- 
matosis referred to as an “‘adenomyoma’”’ 
which almost invariably occurs at or near 
the fundus of the gallbladder producing a 
flattening or invagination of the wall of the 
fundus, frequently accompanied by a con- 
trast-filled dimple or numerous intramural 
diverticula or sinuses in the region of the 
fundal deformity. It is only when a hepatic 
mass lesion produces a sharply circum- 
scribed pressure defect on the fundus of the 
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Fic. 5. Case 111. (4) Oral cholecystogram shows normal 
appearance of gallbladder. (B) Supine roentgeno- 
gram from oral cholecystography 2 years later re- 
veals defect on superior aspect of gallbladder. (C) 
Upright roentgenogram demonstrates persistence of 
contour defect. 





al 








gallbladder (Fig. 7, 4 and B) that any dif- 
ferential diagnostic difficulty 1s likely to 
occur. Other primary diseases of the gall- 
bladder such as cholelithiasis, papillomata 
and cholesterol polyps should provide no 
problem in differential diagnosis, while pri- 








I> 


Fic. 6. Case rv. Note localized pressure defect involv- 
ing lateral aspect of gallbladder contour. This was 
present with patient in upright and recumbent 
positions. 
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Hic. 7. Case v. (4 and B) Note discrete conc 
bladder. No contrast-filled dimple or intr 
examination reveals extrinsi 


ave pressure defect involving the fundus region of the gall- 
amural diverticula are demonstrated. (C) Upper gastrointestinal 
c pressure deformity involving the greater curve aspect of the pyloric antrum. 
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mary adenocarcinoma is almost invariably 
accompanied by failure of opacification of 
the gallbladder. Discrete pressure defects of 
the gallbladder contour secondary to he- 
patic mass lesions may simulate primary 
submucosal, intramural lesions of the gall- 
bladder. The latter, however, are extremely 
rare, although intramural cysts and I un- 
usual case of an intramural granuloma have 
been reported. Primary submucosal intra- 
mural neoplasms are similarly very rare, 
but occasionally metastatic melanoma or 
carcinoma may involve the gallbladder 
wall!” 


SUMMARY 


Mass lesions in the liver may produce 
localized deformity of the contour of the 
gallbladder. Recognition of such defects 
may be the initial clue to the presence of a 
hepatic mass lesion or may provide con- 
firmatory evidence in patients with sus- 
pected liver disease. 

Illustrative examples of localized and 
discrete defects of the gallbladder second- 
ary to a variety of hepatic mass lesions are 
presented, including hemangioma, poly- 
cystic disease, metastatic carcinoma, prl- 
mary hepatoma and simple nonparasitic 
cyst. The roentgenologic differential diag- 
nosis is briefly discussed. 


Norman Joffe, M.D. 
Department of Radiology 
Beth Israel Hospital 

Boston, Massachusetts 02215 
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PITFALLS IN THE ARTERIOGRAPHIC DIFFERENTIA- 
TION OF INTRAHEPATIC AND 
EXTRAHEPATIC MASSES* 


By JON D. SHANSER, M.D.,f MORTON G. GLICKMAN, M.D., 
and ALPHONSE J. PALUBINSKAS, M.D. 


SAN FRANCISCO, CALIFORNIA 


peru abdominal arteriography 
has been established as a useful and re- 
liable method to evaluate masses in the 
upper abdomen. The value of this method 
in the assessment of benign and malignant 
hepatic disease has also been documented 
extensively.!:?:45.7,9 Arteriographic differen- 
tiation, however, between intrahepatic and 
extrahepatic masses has been based on cri- 
teria primarily for intrahepatic lesions, pre- 
sented in a single report.8 Almost no 
emphasis has been given to the lack of spec- 
ificity of these findings; our experience has 
provided examples in which these criteria 
were unreliable. 

This report is of 5 patients who had ex- 
trahepatic masses, but in whom the arterio- 
graphic criteria for intrahepatic masses 
were present. All 5 patients were believed 
to have intrahepatic masses clinically, and 
radioisotopic study of the liver suggested 
an intrahepatic mass in the 4 patients in 
whom that study was performed. Our pur- 
pose is to present the arteriographic pat- 
terns that could lead to the false positive 
diagnosis of an intrahepatic mass; precise 
understanding of these patterns should 
permit more accurate arteriographic in- 
terpretation. 


REPORT OF CASES 


Case 1. A 42 year old man was hospitalized 
because of weakness, weight loss, and pain in 
the back and upper abdomen. Physical exami- 
nation revealed hepatomegaly. A liver scan 
using Au!®® colloid revealed a large area of di- 
minished uptake in the right lobe. Two liver 
biopsies failed to provide sufficient material for 


a. ot a 
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Fic. 1. Case 1. Arterial phase of celiac arteriography 
shows stretching of the branches of the intra- 
hepatic arteries and displacement of the gastro- 
duodenal artery to the left. No neovascularity is 
evident. 


diagnosis, but thoracccentesis yielded serosan- 
guineous fluid containing malignant cells. 

Celiac and selective hepatic arteriography 
demonstrated stretched intrahepatic artery 
branches and displacement of the gastroduode- 
nal artery to the left (Fig. 1). Superior mesen- 
teric and right renal arteriograms showed no 
abnormal findings. 

Laparotomy for open liver biopsy disclosed a 
normal liver stretched over a huge retroperi- 
toneal carcinoma of the right adrenal gland; no 
gross or microscopic :nvasion of the liver was 
found. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 
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Case 11. A 22 year old woman was nospital- 
ized because of abdominal pain and a palpable 
mass ın the right upper quadrant of the abdo- 
men. She had been in an automobile accident 2 


years previously, but there was no evidence of 


an abdominal injury at that time. A Tc®™ sul- 
fur colloid scintiphotogram revealed a large 
space-occupying lesion in the right side of the 
liver (Fig. 2, 4D). The clinical diagnosis was 
an intrahepatic tumor. 


Celiac arteriograms showed displacement of 


Intrahepatic and Extrahepatic Masses 
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the celiac axis and superior mesenteric artery to 
the left. In addition, the branches of the right 
hepatic artery were stretched and attenuated 
(Fig. 34), and in the parenchymogram phase, a 
lucency with a dense superior rim was noted in 
the middle of the right lobe of the liver (Fig. 


3B). The portal vein phase of the selective 


splenic arteriogram demonstrated marked 
stretching of the right portal veins (Fig. 4). The 
arteriographic diagnosis was hepatic abscess or 
hepatic cyst. 





Fic. 2. Case 11. Tc®™ sulfur colloid scintiphctozgrams demonstrate a large space-occupying lesion in the right 
lobe of the liver. (4) Right anterior, (B) right anterior with right costal marker, (C) right lateral, and 
(D) right posterior views. 
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Itc. 3. Case 11. (4) Arterial phase of celiac arteriography shows displacement of the celiac axis and superior 
mesenteric artery to the left. The branches of the right hepatic artery are markedly stretched and at- 
tenuated. No neovascularity 1s apparent. (B) Parenchymogram phase of hepatic arteriography shows an 
avascular area with a hypervascular, superior rim in the right lobe of the liver. The right kidney is dis- 
placed downward. ý i 


Exploratory laparotomy revealed a large 
cystic mass behind the liver, which was com- 
pressing the liver against the anterior abdom1- 
nal wall. Histologic examination showed a be- 
nign, adrenal cyst. 


Case 11. A 4 year old girl had a left nephrec- 
tomy for Wilms’ tumor. At the time of the 
nephrectomy, the tumor had extended into the 
inferior vena cava to the level of the diaphragm. 
The patient had received postoperative irradia- 
tion and chemotherapy. 

Although clinically the patient had appar- 
ently been free of metastatic disease, she was 
hospitalized 2 years later because follow-up ex- 
amination revealed increasing hepatomegaly. 
A Tc?™ sulfur colloid scintiphotogram revealed 
an area of decreased labeling in the middle of 
the liver. Celiac arteriography was requested in 
order to evaluate the extent of the possible 
metastatic disease to the liver. 








<< 


Fic. 4. Case 11. Venous phase of selective splenic 
arteriography shows marked stretching of the 
portal veins to the right lobe of the liver. 
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Aortic and celiac arteriograms 
showed arcing and stretching of arterial 
branches to the left lobe of the liver (Fig. 5, 4 
and B). No abnormal vessels were noted. The 
liver appeared nonhomogeneous in the paren- 
chymogram phase (Fig. 5C), but no definite 
avascular lesion was noted in either lobe. The 
arteriographic impression was diffuse, spotty 
metastatic disease in the right lobe and a large 
site of metastasis in the left lobe. 

Exploratory laparotomy revealed no meta- 
static disease to the liver, but a large, neta- 
static retroperitoneal mass was found posterior 
to and separable from the left lobe of the liver. 


Case Iv. An asymptomatic 60 year old man 
was hospitalized because a mass in the right up- 
per quadrant of the abdomen was palpat2d on 
routine physical examination. A Tc®™ sulfur 
colloid scintiphotogram showed a huge space- 
occupying lesion in the right lobe of the liver. 
The clinical diagnosis was an hepatic tumor or, 
less likely, an indolent hepatic abscess. 

Celiac arteriography was performed ard re- 
vealed marked displacement of the celiac axis 
to the left by a huge soft tissue mass 11 the 
right upper quadrant of the abdomen (Fig. 6). 
A splenic arteriogram showed a normal spleen, 


Fic. 5. Case m1. (4) Midstream aortogram and (B) 
selective celiac arteriogram show arcing and 
stretching of arterial branches (arrows) to the 
lett lobe of the liver. No neovascularity is 
apparent. (C) The parenchymogram of the celiac 
artery injection is nonhomogeneous and spotty 
in character; no definite avascular lesion can be 
seen, however. 


and displacement of the head of the pancreas to 
the left (Fig. 74). The splenic vein was normal 
but the portal vein was displaced superiorly 
(Fig. 7B). The portal veins to the right lobe 
were stretched and attenuated; the left lobe 
portal veins were relatively normal in appear- 
ance. An hepatic arteriogram (Fig. 8, 4 and B) 
showed arterial branches in the right lobe of the 
liver stretched and attenuated by a large, ap- 
parently intrahepatic, mass. No displacement 





Celiac arteriogram demonstrates 


Fic. 6. Case Iv. 
marked displacement of the celiac axis to the left 
by a huge mass of soft tissue density. 
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other branches of the renal arteries (Fig. 94). 
The branches to the upper pole were directed 
vertically and draped around a mass. Abnormal 
vessels were noted, and pooling of the contrast 
medium was also evident at the base of the mass 
(Fig. 9B). The arteriographic diagnosis was a 
large, cystic, renal carcinoma. 












Fic. 7. Case 1v. (4) Selective splenic arteriogram 
(with “‘flash-filling” of hepatic artery branches) 
shows vessels to the pancreas displaced toward the 
left. (B) Venous phase of splenic arteriogram shows 
a normal splenic vein and upward displacement 
of the main portal vein. The portal veins to the 
right lobe are stretched and attenuated but the 
left lobe portal veins are more normal in appear- 
ance. 


Fic. 8. Case 1v. (4) Selective hepatic arteriogram 


of arterial branches outlining a mass was appar- shows arterial branches in thesight lobe which are 
SES, OEE E EY «2 what ae would expect from stretched and attenuated. No neovascularity is 
such a large intrahepatic lesion. , seen. The left lobe appears to be enlarged, but the. 

Consequently, a right renal arteriogram was vessels retain some of their tortuosity. (B) A 
obtained; it showed marked separation of the lucency is seen within the right lobe during the 


arterial branches to the upper pole from the parenchymogram phase. 
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Fic. 9. Case 1v. (4) Selective right renal arteriogram shows marked separation of the arterial branches to 
the upper pole from the other branches of the renal artery. (B) Late roentgenogram from selective right 
renal arteriography shows pooling of contrast medium (arrows) at the base of the mass and in the right 
upper quadrant of the abdomen. 


Exploratory laparotomy uncovered a large 
cystic mass behind a stretched and thinned 
right lobe of liver. The mass had not invaded 
the liver and was easily separated from it. The 
mass was a cystic hypernephroma. 


Case v. An 18 year old girl was hospitalized 
because of sudden onset of epigastric pain. She 
had no history of alcoholism or drug abuse. She 
had tenderness in the upper abdomen and labo- 
ratory tests suggested pancreatitis. 

Examination of the upper gastrointestinal 
tract showed normal findings. Celiac arterio- 
grams, however, showed stretching of vessels at 
the base of the right lobe of the liver and 
stretching of branches of the left hepatic artery 
(Fig. 104). These findings combined with the 
somewhat nonhomogeneous appearance of the 
liver in the parenchymogram phase (Fig. 10B) 
suggested intrahepatic inflammation. 

The patient’s pain subsided and she was dis- 
charged. Six months later, however, the pain 
recurred. As before, laboratory tests suggested 
pancreatitis. Repeat arteriograms showed more 
normal appearance of the arteries to the base of 
the right lobe of the liver, but persistent 


stretching of the branches of the left hepatic 
artery (Fig. 11). 

Late studies from injection of the hepatic 
artery showed dense opacification of the left 
hepatic vein; no right hepatic veins, however, 
were seen (Fig. 12). The splenic artery had 
changed in position from the prior study, and it 
was now arced inferiorly (Fig. 134). The splenic 
vein was also arced inferiorly on this second 
study (Fig. 138). The arteriographic diagnosis 
was a pseudocyst in the tail of the pancreas, 
located behind and inferior to the left lobe of 
the liver. 

Exploratory laparotomy disclosed a large 
pancreatic pseudocyst arising from the superior 
border of the tail of the pancreas and situated 
behind the left lobe of the liver. 


DISCUSSION 


Abnormal vessel(s) arising from the he- 
patic artery, distortion of hepatic artery 
branches, radiolucency within the liver in 
the parenchymogram phase, and extension 
of hepatic artery branches to the periphery 
of the liver are the arteriographic findings 
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Fic. to. Case v. (4) Celiac arteriogram shows mini- 
mal stretching of vessels at the base of the right 
lobe of the liver (white arrows) and stretching of 
some branches of the left hepatic artery (black 
arrow). (B) The venous phase of celiac arteriogra- 
phy shows a nonhomogeneous appearance of the 
liver parenchyma. Note position of splenic vein. 


that Rossi and Ruzicka’ believe should be 
considered in making the distinction be- 
tween intrahepatic and extrahepatic masses. 
These arteriographic findings, however, 
were not sufficient to make this distinction 
in our group of cases with avascular or 
poorly vascularized masses directly super- 
imposed upon the liver in the anteropos- 
terior projection. Because each lesion was 
directly adjacent to the liver, indentation 
and compression of the parenchyma would 
have been expected. Moreover, because 
the liver is quite pliable, its shape is easily 
altered by pressure from contiguous struc- 
tures. It follows that the distribution of 
intrahepatic vasculature can also be al- 
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Fic. 11. Case v. Subsequent celiac arteriogram (6 
months later) shows less stretching of branches to 
the right lobe of the liver (white arrow), but per- 
sistent stretching of the branches of the left 
hepatic artery (black arrows). 


tered. Despite the extrahepatic location of 
each lesion presented here, intrahepatic ar- 
terial branches were stretched and attenu- 
ated. In addition, because each lesion was 
relatively avascular, identification of a 
“feeding” vessel was not a helpful point to 
consider. The marked indentations made 
upon the liver by the masses of renal and 
adrenal origin, each created a large radio- 
lucent area within the hepatic parenchymo- 
gram and, despite their size, the masses still 
allowed hepatic artery branches to extend 
beyond the mass to the periphery of the 
liver. Thus, it is apparent that despite the 
extrahepatic location of each of the lesions 
described in this report, some of the criteria 





Fic. 12. Case v. Late film study from injection of the 
hepatic artery shows dense opacification of the 
left hepatic vein; no other hepatic veins are seen. 
(Reproduced with permission of the authors and 
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Fic. 13. Case v. (4) Selective splenic arteriogram shows arcing of the splenic artery downwards and stretching 
of an arterial branch arising from the superior portion of the splenic artery. (B) Venous phase shows 
similar downward displacement of the splenic vein. Both splenic artery and vein are changed from the 
previous study. 


for intrahepatic location were present in 
each case. 

Previous reports have emphasized the 
value of using more than one projection in 
performing celiac arteriography.?*:7'5 It is 
all too apparent from our cases that an an- 
teroposterior and a series of either steep 
oblique or lateral roentgenograms would be 
extremely helpful in defining the location 
of a mass distorting the right lobe of the 
liver. The differentiation dilemma still 
exists, however, if the oblique or lateral 
view is not sufficiently tangential to the site 
of the compressed hepatic parenchyma to 
demonstrate the relationship of the liver 
margin to the mass. If the mass is superim- 
posed upon the left lobe of the liver in the 
anteroposterior projection, neither cranio- 
caudad oblique nor lateral projections can 
demonstrate its contour. 

Accurate determination of the extrahe- 
patic location of the mass was made by 
angiography in 2 of the 5 cases. The diag- 
nosis was made by recognizing that the 
mass was probably extrahepatic on the he- 
patic arteriogram and then by injecting the 
artery supplying the organ of origin of the 


mass. Abnormalities relating to the mass in 
arteries of the organ of origin indicated the 
correct diagnosis. In all 5 cases, these ab- 
normalities were considered by the mem- 
bers of the involved clinical services to have 
been important in determining the appro- 
priate surgical approach to the mass. The 
distinction between intrahepatic and ex- 
trahepatic location of the mass may be im- 
possible by any other diagnostic test, in- 
cluding liver scintiphotography. In Cases 1, 
II, 111, and Iv, liver scans were interpreted 
as showing an intrahepatic mass. Liver 
scanning was not performed in Case v. 
We believe that the distinction between 
intrahepatic and extrahepatic masses can 
be made by careful analysis of the hepatic 
vascular patterns on the arteriogram. A 
vascular intrahepatic mass presents no di- 
agnostic problem because feeding arteries 
of hepatic origin can be identified. Distinc- 
tion between an intrahepatic mass and a 
extrahepatic mass becomes difficult only 
when no neovascularity or feeding arteries 
are demonstrated. For example, intrahe- 
patic cysts and many hepatic abscesses pro- 
duce stretching, attenuation, and displace- 
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ment of hepatic artery branches without 
causing encasement of arteries or neovascu- 
larity. Hépatic cysts and abscesses, how- 
ever, are spherical and contain no vascula- 
ture within the bulk of their mass. Instead, 
hepatic arteries and portal radicles are dis- 
placed about the circumference of the mass. 
Angiographically, arteries are arced su- 
periorly and inferiorly about the mass. If 
the cyst or abscess is located deep within 
liver substance, hepatic arteries are also 
displaced anteriorly or posteriorly. These 
arteries may appear straightened and, in 
the anteroposterior projection, to course 
through the mass; nevertheless the su- 
periorly and inferiorly arced arteries should 
permit identification of the location and na- 
ture of the mass. If the location still cannot 
be determined with confidence, a steep 
oblique or a projection with craniocaudad 
angulation of the roentgen-ray beam can 
show that the apparently straightened ar- 
teries are, in fact, arced anteriorly and pos- 
teriorly. 

In the cases presented here, only Case 11 
had hepatic arteries that were arced about 
the circumference of the mass in the antero- 
posterior projection. Even in this case, the 
arced arteries were only seen superior to the 
mass; inferiorly the hepatic arteries were 
straightened, not arced. The absence of 
arcing of hepatic arteries inferior to the 
mass should suggest that the inferior mar- 
gin of the mass is outside the liver capsule 
and that the mass arose outside the liver. 

An infiltrative intrahepatic mass that re- 
places rather than primarily displaces liver 
tissue could cause straightening of hepatic 
arteries without superior and‘inferior arcing 
of arteries about the mass. Most infiltrative 
hepatic masses, however, cause spasm or 
encasement of the hepatic arteries that 
would verify their intrahepatic location. 

The angiographic finding of straightened, 
attenuated intrahepatic arteries without 
both superior and inferior arcing of arteries 
and without spasm or irregularity of ar- 
teries should suggest that the mass is extra- 
hepatic. Oblique projections can then be 
obtained in an attempt to visualize the 
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posterior margin of the liver parenchyma. 
Suspicion of the possible extrahepatic loca- 
tion of the mass should promote further 
investigation by intercostal, adrenal, pan- 
creatic, or right renal arteriography. 


SUMMARY 


When a mass in the upper abdomen is 
suspected on clinical or routine roentgeno- 
graphic examination, or a mass of the liver 
is detected by means of radioisotope study, 
selective abdominal arteriography has been 
suggested as the diagnostic method most 
helpful in differentiating whether the mass 
is intrahepatic or extrahepatic. 

Our experience has shown that the ar- 
teriographic criteria suggested in the past 
are nonspecific and that, with careful analy- 
sis of intrahepatic arteries as well as addi- 
tional oblique or lateral projections (which- 
ever is more tangential to the site of com- 
pression), the false positive diagnosis of. 
intrahepatic mass can oftén be avoided. 
Arteriography of- adjacent organs can then 
be carried out to try to identify the origin 
and nature of the mass. The lack of su- 
perior and inferior arcing of intrahepatic 


arteries may serve as a sign of the extrahe- 


patic location of a mass superimposed on 
the liver in the anteroposterior projection. 


Alphonse J. Palubinskas, M.D. 
Department of Radiology 
M-380 

University of California 

San Francisco, California 94143 
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SEVENTY-FIFTH ANNUAL MEETING OF THE 
AMERICAN ROENTGEN RAY SOCIETY 


HE Seventy-fifth annual meeting of the 

American Roentgen Ray Society will 
be held at the San Francisco Hilton Hotel 
in San Francisco, California, Tuesday 
through Friday, September 24 through 
September 27, 1974. The Society last met 
in San Francisco in 1956. I think most 
everyone would agree that this beautiful 
city is a splendid place, not only for a meet- 
ing, but for a visit particularly at this time 
of year. The facilities are improved and 
expanded and there will be ample oppor- 
tunity to become reacquainted with this 
interesting and elegant city on our West 
Coast. 

Dr. and Mrs. Tom Fullenlove have gen- 
erously accepted to serve as Chairpersons 
of the over-all Committee on Local Ar- 
rangements and Ladies’ Committee, re- 
spectively. They are working with a fine 
Local Committee, and information con- 
cerning golf arrangements for the competi- 
tion for the Willis F. Manges trophy (low 
net) and the Exhibitors’ Trophy (low 
gross) will be available to you at a later 
date. There will also be arrangements for 
a tennis tournament, as this has developed 
into a popular portion of the social pro- 
gram. The Ladies’ Local Arrangement 
Committee, chaired by Mrs. Tom Fullen- 
love, is in the process of organizing a very 
interesting program which will include a 
day’s tour to the wine country of Cali- 
fornia on Monday, September 23, and dur- 
ing another day a tour of the harbor of 
San Francisco. 

The Seventy-fifth Annual Meeting will 
begin formally on Tuesday at 8:30 A.M., 
September 24, and will be called to order 
by our President, Dr. William B. Seaman. 


This will be followed by the Installation of 
the President-Elect by Dr. Seaman and 
Dr. Harry Z. Mellins, Chairman of the 
Executive Council of the Society. A brief 
presidential address will be delivered by the 
incoming president, Dr. Colin B. Holman. 
The Scientific Program will begin at 9:00 
A.M. 

A total of 65 papers has been selected, 
and the format of the meeting has been 
changed slightly with respect to the last 
day of the meeting. On Friday, beginning 
at 8:30 A.M., there will be two simultaneous 
diagnostic sessions in order that the In- 
struction Courses for Friday may be started 
at 11:00 A.M. Past experience has shown 
that many members and guests have had 
to leave the meeting sometime shortly 
after noon on Friday. One of the diagnostic 
sections on Friday will be concerned with 
general radiologic topics. The second sec- 
tion, conducted simultaneously, will be 
devoted to the more specialized techniques. 
Members of the audience may wish to 
select the papers involving their own special 
interests and transfer from one section to 
the other as appropriate. 

Last year the tradition was changed in 
that the Caldwell Lecture was delivered 
during prime time rather than in the eve- 
ning. Again this year, it will be delivered at 
11:30 A.M. on Wednesday. This year the 
Caldwell Lecture will be given by Dr. 
Collin S. MacCarty, Professor and Chair- 
man of the Department of Neurologic 
Surgery at the Mayo Clinic, Rochester, 
Minnesota. Dr. MacCarty has always been 
a close friend to all radiologists and is es- 
pecially interested in neuroradiology and 
in the programs we are developing in this 
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field. He has done much to develop a 
mutual understanding in respect to the 
relationships between radiology, neurosur- 
gery and neurology. He is past president of 
the American Association of Neurological 
Surgeons (Cushing Society), past president 
of the Neurosurgical Society of America, 
and has held many other important posi- 
tions in the national and international 
affairs of neurological surgery. His subject 
will be announced later and he will be in- 
troduced by a past president of our Society, 
Dr. C. Allen Good, former Professor and 
Chairman of the Department of Radiology 
at the Mayo Clinic. Dr. MacCarty is an 
extremely effective public speaker and is 
very much interested in continuing to de- 
velop helpful intercommunication between 
radiologists and neurosurgeons. It is inter- 
esting to note that his brother and his son 
are radiologists. 

The Society will continue its custom of 
presenting Award Papers. This year these 
will include presentations from the Ameri- 
can Radium Society, the Society for 
Pediatric Radiology, the American Society 
of Neuroradiology, and the Society of Gas- 
trointestinal Radiologists. 

Dr. Harold O. Peterson, the Director of 
the Instruction Courses, is again making 
arrangements for these valuable functions 
of our meeting. The number of courses has 
been expanded by scheduling some of 
these sessions on Monday, September 23, 
1974, and as mentioned previously, the 
Friday courses will be held Friday morning 
from 11 o’clock through 12:30 P.M., in 
order to accommodate those who might 
otherwise miss a session on the last day of 
the meeting. 

The Scientific Exhibits are always ex- 
tremely interesting and a most important 
contribution to our meeting. Once again, 
they will be arranged by Dr. James Martin, 
together with his capable committee. 

The Technical Exhibits under the super- 
vision of Dr. George A. Kling will be on 
view from Monday through Friday and 
the locations of these exhibits will be avail- 
able at a later date. 
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We are greatly indebted to the American 
College of Radiology and particularly to 
Ms. Sheila McGing for managing many of 
the general aspects of the meeting itself. 
The College will also put on an interesting 
program Wednesday afternoon. 

The Executive Council at its last meet- 
ing decided that the Annual Banquet 
would be eliminated because it seemed to 
conflict with the evening plans of a large 
number of the members and guests attend- 
ing the Annual Meeting. In its place, there 
will be a Presidential Reception on Thurs- 
day evening, from 6:30 p.m. through 9:00 
p.M., to which all registered physicians and 
registered wives will be guests of the So- 
ciety. A limited number of invitations will 
be issued to each of the staffs attending the 
Technical Exhibits. This reception is an 
effort on the part of the Society to make 
it possible for old friends to reunite and 
for all to be able to meet with the Officers 
and many contributors to the Seventy- 
fifth Annual Meeting. 

Another innovation this year has to do 
with a change in the registration activities. 
It has been determined that the Society 
must now follow the lead of most other 
national societies in charging a modest 
registration fee to non-members and guests 
in order to partially defray the costs of the 
meeting which are very much greater than 
they have been in the past. There will be no 
registration fee for members of the Ameri- 
can Roentgen Ray Society. 

This issue of the JoURNAL contains 
printed registration forms which should 
be filled out and mailed as directed, to- 
gether with a registration fee, if appropri- 
ate. The registration fee for non-members 
and guests is $25 and for bona fide resi- 
dents training in radiology the registration 
fee will be $15. For those who have pre- 
registered, programs, badges and tickets 
for the Presidential Reception will be 
available at stations so designated at the 
hotel. There will be provisions made for 
registration at the meeting, but it is hoped 
that most members and guests will take 
advantage of preregistration in order to 


ADVANCE REGISTRATION 


for the 75th annual meeting of the American Roentgen Ray Society in San Francisco 
September 23 to September 27, 1974, at the San Francisco Hilton Hotel. : 


If you plan to attend, please fill out the following forms, and mail each as indicated. 
Official badges and program booklets will be available at the registration desk in the San 
Francisco Hilton Hotel at the time of the meeting. 


Preregistration by mail will be accepted only until September «. eN 


MAIL TO THE AMERICAN COLLEGE OF RADIOLOGY, 


20 North Wacker Drive, Chicago, Illinois 60606 
Check one box, and include the proper fee in your envelope: 
C] Member of the American Roentgen Ray Society (no fee). 
C] Non-member (registration fee $25.00). 
Q Physician in training (registration fee $15.00). Be sure to include the certification on the 
reverse of this form. 
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avoid long delays and complicaticns at 
the registration desks. This area will be 
open on Sunday, September 22, 1974. 

Wives of members and guests may write 
to Mrs. Fullenlove (1200 California St., 
Apt. 23 D, San Francisco, CA 94109) or the 
American College of Radiology for informa- 
tion concerning the ladies’ events and for a 
preregistration form. This form should be 
returned to her together with a check to 
cover the cost of whatever activities are 
chosen. It is most important to remember 
that the check must be made out exactly 
as Mrs. Fullenlove requests in her brochure 
as these funds cannot be co-mingled with 
the general funds of the American Roent- 
gen Ray Society. Each lady registered will 
receive a free ticket inviting her to ac- 
company her husband to the Presidential 
Reception, whether she participates in 
other activities or not. 

All this seems a little complicated, but 
I am sure that with understanding on the 
part of the members and guests and the 
many devoted members of the staffs of our 
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Society and of the American College of 
Radiology, it will all work out satisfactorily. 
It is with regret that the Society must 
change its traditional policy of not charging 
a registration fee, but during these days of 
rapidly increasing costs, it is no longer 
possible to develop and present a satis- 
factory program of this size and nature 
without some financial support from those 
taking part. 

We expect the Seventy-fifth Annual 
Meeting to be a scientifically stimulating 
and a socially pleasant meeting in a de- 
lightful location. We sincerely urge all 
members of the Society, as well as all 
radiologists and others who are interested 
in the associated fields involved with the 
therapeutic and imaging functions of radi- 
ant energy in all its forms, to join us in San 
Francisco in September. 


Coin B. Horman, M.D. 
President-Elect 
American Roentgen Ray Soctety 


June, 1974 


PRELIMINARY PROGRAM 


SEVENTY-FIFTH ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY, SEPTEMBER 24-27, 1974 | 
SAN FRANCISCO HILTON HOTEL, SAN FRANCISCO, CALIFORNIA 


Tuesday, September 24, 1974 


8130 AM. 


© Call to Order, Seventy-fifth Annual Meeting: 
William B. Seaman, M.D., New York, New 
York, President. 

Installation of President-Elect, Colin B. Hol- 
man, M.D., Rochester, Minnesota, by William 
B. Seaman, M.D., New York, New York, 
President, and Harry Z. Mellins, M.D., Bos- 
ton, Massachusetts, Chairman of the Execu- 
tive Council. 

Presentation of Past Presidents’ Book to Wil- 
liam B. Seaman, M.D., by Colin B. Holman, 
M.D. 

Presidential Address: President Colin B. Hol- 
man, M.D. 


9:00 A.M. 


Presiding: Colin B. Holman, M.D. 
Rochester, Minnesota 


1. Award Paper, The Society for Pediatric 
Radiology. To be announced. 

2. Gastrointestinal Perforations in Infancy. 
Arthur S. Tucker, M.D., Cleveland, Ohio, 
and *Leslie Soine, M.D., Cleveland, Ohio. 

3. Ischemic Bowel in Neonates. *Howard 
Cockrill, M.D., Durham, N.C., *Herman 
Grossman, M.D., Durham, N.C., and 
*Frederick Meine, M.D., Durham, N.C. 

4. A Distinctive Radiologic Appearance of 
Mycoplasma Pneumonia and Relationship 
to Immunologic Disorders. *Charles E. Put- 
man, M.D., New Haven, Conn., *J. Ber- 
nard Gee, M.D., New Haven, Conn., and 
*Edward Druy, M.D., New Haven, Conn. 

5. The Roentgen Manifestations of Melio- 
idosis. *George P. Saba, II, M.D., Balti- 
more, Md., A. Everette James, Jr., M.D., 
Baltimore, Md., and *Maurice Reeder, 
M.D., Baltimore, Md. 

6. Roentgenologic Observation of Pulmonary 
Arterial Hypertension in Association with 

_-Raynaud’s Phenomenon and Systemic 
Sclerosis. Richard J. Steckel, M.D., Los 
Angeles, Cal., *Marshall Bein, M.D., Los 


* By invitation, 


Angeles, Cal., *Peter Kelly, M.D., Los 
Angeles, Cal., and *Vincent Ricchiuti, Los 
Angeles, Cal. 

7. Current Concepts with Respect to Chon- 
drocalcinpsis and the Pseudogout Syn- 
drome. *Pamela S. Jensen, M.D., New 
Haven, Conn., and *Charles E. Putman, 
M.D., New Haven, Conn. 

8. Calcifications and Other Soft Tissue Stig- 
mata in Systemic Lupus Erythematosus. 
*Joel A. Budin, M.D., New York, N.Y., 
and Frieda Feldman; M.D., New York, 
N.Y. 

g. Primary Bone Tumors of the Clavicle and 
Scapula. *Julius Smith, M.D., New York, 
N.Y., *Daniel L. McLachlan, M.D., New 
York, N.Y., *Andrew G. Huvos, M. D., 
New York, N.Y., and *Norman L. Higin- 
botham, M. D. New York, N.Y. > 

10. The Navicular Fat Stripe. *Daniel William 
Terry, Jr., M.D., Milwaukee, Wis., and 
*James E. Ramin, M.D., Milwaukee, Wis. 

11. Multicentric Reticulohistiocytosis: A Non- 
Inflammatory Polyarthritis with Distinc- 
tive Roentgenographic Features. *Richard 
H. Gold, M.D., Los Angeles, Cal., *Allen 
Metzger, M.D., Los Angeles, Cak, *Kate 
Killebrew, M.D., Los Angeles, Cal., and 
*Howard L. Weinberger, M.D., Los An- 
geles, Cal. 

12. The Importance of Coronary Arteriography 
in the Evaluation of Patients with Aortic 
Valvular Disease. *Thomas A. Sos, M.D., 
New York, N.Y., and *Harold A. Baltaxe, 
M.D., New York, N.Y. 

13. Coronary Reciprocating Flow: Its Value in 
Determining Myocardial Viability. *Hugo 
Spindola-Franco, M.D., Boston, Mass., 
*Douglass F. Adams, M. D. , Boston, Mass., 
and Herbert L. Abrams, M.D., Boston, 
Mass. 


Wednesday, September 25, 1974. 
8:30 A.M. 
Presiding: Roderick L. Tondreau, M.D. 
Meadowbrook, Pennsylvania ' 


14. Award Paper, The American Society of 
Neuroradiology. To be announced. 
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15. Early Diagnosis of Functioning Pituitary 
Gland Adenomas. Benjamin Kaufman, 
M.D., Cleveland, Ohio, *Olof H. Pearson, 
M.D., Cleveland, Ohio, *Jerald S. Brodkey, 
M.D., Cleveland, Ohio, and *Glenn F. 
Sykora, M.D., Cleveland, Ohio. 

16. Metastatic Disease of the Sella Turcica. 
*Michael Kistler, M.D., Long Beach, Cal., 
and Henry W. Pribram, M.D., Long Beach, 
Cal. 

17. The Radiographic Spectrum of Lesions Af- 
fecting the Sphenoid Sinus. (Sc. Ex.) Heun 
Y. Yune, M.D., Indianapolis, Ind., *Robert 
Holden, M.D., Indianapolis, Ind., and 
*John A. Smith, M.D., Indianapolis, Ind. 

18. Angiography of Posterior Third Ventricular 
Masses. James C. Hoffman, Jr., M.D., At- 
lanta, Ga., and *Peter J. Sones, Jr., M.D., 
Atlanta, Ga. 

1g. Intracranial Hemangiopericytomas: An- 
giography, Pathology, and Differential 
Diagnosis. (Sc. Ex.) *Joseph A. Marc, 
M.D., Atlanta, Ga., M. M. Schechter, 
M.D., Atlanta, Ga., *Y. Tekai, M.D., At- 
lanta, Ga., and J. C. Hoffman, M.D., 
Atlanta, Ga. 

20. Ultrasonic B-mode Scans of the Carotid 
Arteries. Richard D. Anderson, M.D., 
Birmingham, Ala. 

21. Spinal Cord Microangiographic Changes in 
Experimental Transitory and Permanent 
Paraplegic Injuries. *William E. Allen, II, 
M.D., New Haven, Conn., *Charles G. 
D’Angelo, M.D., New Haven, Conn., and 
*E. Leon Kier, M.D., New Haven, Conn. 

22. Radiologic Findings in Cerebellar Hema- 
toma and Infarction Secondary to Hyper- 
tension. *James D. Massie, M.D., Memphis, 
Tenn., *Sergui Haussen, M.D., Memphis, 
Tenn., and Barry Gerald, M.D., Memphis, 
Tenn. 

23. An Investigation for Improving D:agnostic 
Information Extraction from CAT Scans. 
*David F. Reese, M.D., Rochester, Minn., 
*Edwin C. McCullough, Ph.D., Rochester, 
Minn., *George W. Beeler, Jr., Ph.D., 
Rochester, Minn., and *Mr. Paul R. Ger- 
ding, Rochester, Minn. 

24. Experimental Studies to Determine Ap- 
plication of EMI Scanning to the Human 
Body. Ralph J. Alfidi, M.D., Cleveland, 
Ohio, Thomas F. Meaney, M.D., Cleve- 
land, Ohio, and *William J. MacIntyre, 
Ph.D., Cleveland, Ohio. 


* By invitation. 
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Wednesday, September 25, 1974 


11330 A.M. 


THE CALDWELL LECTURE 
By 
Collin S. MacCarty, M.D., Professor and 


Chairman, Department of Neurologic 
Surgery, Mayo Clinic 
Rochester, Minnesota 


Introduction by C. Allen Good, M.D., Past 
President, American Roentgen Ray Society; 
former Professor and Chairman, Department 
of Radiology, Mayo Clinic, Rochester, Minne- 
sota. 

Presentation of Caldwell Medal to Dr. Mac- 
Carty by President Holman. 


THERAPY PROGRAM 
Wednesday, September 25, 1974 


8:30 A.M. 


Presiding: *Felix N. Rutledge, M.D. 


Houston, Texas 


Tı. Award Paper, The American Radium So- 
ciety. To be announced. 

T2. The Role of Radiation Therapy in the 
Treatment of Meningiomas. Harry New- 
man, M.D., San Francisco, Cal., *Jean- 
nette Townsend, M.D., San Francisco, 
Cal., Glenn E. Sheline, M.D., San Fran- 
cisco, Cal., *William M. Wara, M.D., San 
Francisco, Cal., and *Edwin B. Boldrey, 
M.D., San Francisco, Cal. 

T3. Radiotherapeutic Management of Malig- 
nant Melanoma of the Eye. *Gunther 
Ehlers, M.D., Columbus, Ohio, Frank 
Batley, M.D., Columbus, Ohio, and *Mu- 
kund Kartha, Ph.D., Columbus, Ohio. 

T4. The Experience with Well Differentiated 
Adenocarcinoma of the Endometrium. 
*Nathan Green, M.D., Los Angeles, Cal., 
*Roy Wilbur Melbye, M.D., Los Angeles, 
Cal., and *Jules Kernen, M.D., Los 
Angeles, Cal. 

Ts. A Retrospective Study of Mortality From 
Adenocarcinoma of the Endometrium. *A. 
Robert Kagan, M.D., Los Angeles, Cal., 
*Herman Nussbaum, M.D., Los Angeles, 
Cal., and *Harry Ziel, M.D., Los Angeles, 
Cal. 

T6. Specimen Xerography in Radical Vulvec- 
tomy. (Sc. Ex.) *Eduard Friedrich, M.D., 
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- Milwaukee, Wis., and *John R. Milbrath, 
T7. 


T8. 


To. 


M.D. , Milwaukee, Wis. 

Localization of Tc% Polyphosphate in 
Soft Tissue Malignancies. *Lawrence Steven 
Richman, M.D., Pittsburgh, Pa., *Lewis 
Wiliam Gumerman, M.D., Pittsburgh, 
Pa., and *Geoffrey Levine, M.S., Pitts- 
burgh, Pa. 

Bone Scanning—Osteogenic Sarcoma: Cor- 
relation with Surgical Pathology. *Amy 
Beth Goldman, M.D., New York, N.Y., 
Melvin Harry Becker, M.D., New York, 
N.Y., *Philip Braunstein, M.D., New 
York, N.Y., *Kenneth C. Francis, M.D., 
New York, N.Y., *Nancy Branom Genieser, 
M.D., New York, N.Y., and *Hossein 
Firooznia, M.D., New York, N.Y. 
Selective Transcatheter Infusion of Vaso- 
pressin: A Method for Radiation Protec- 
tion of Normal Small Bowel and Liver. 
*William J. Casarella, M.D., New York, 
N.Y., “Herbert Gerstein, M.D., New 
York, N.Y., Chu Chang, M.D., New York, 
N.Y., and *Marianne Wolff, M.D., New 
York, N.Y. 


Thursday, September 26, 1974 


8:30 A.M. 


25. 
26. 


27 


28. 


29. 


Presiding: William B. Seaman, M.D. 
New York, New York 


Award Paper, The American Society of 
Gastrointestinal Radiology. To be announced. 
Angiography and the Localization of the 
Site of Chronic Gastrointestinal Bleeding. 
*Patrick F. Sheedy, II, M.D., Rochester, 
Minn., and “Richard E. Fulton, M.D., 
Rochester, Minn. 


. Embolic Control of Gastric Arterial Bleed- 


ing. Stewart R. Reuter, M.D., Eloise, 
Mich., and *Vincent P. Chuang, M.D., 

Eloise, Mich. 

Catheterization Diagnosis and Therapy of 
the Bleeding Marginal Ulcer. *Alfred 
Rosenbaum, M.D., Bronx, N.Y., Stanley 
S. Siegelman, M.D., Bronx, N.Y., and 
Seymour Sprayregen, M.D., Bronx, N.Y. 

Prostaglandin FE; in Non-Thrombotic Mes- 
enteric Ischemia. *Lloyd John Davis, 
M.D., Houston, Tex., *James Howard 
Anderson, Ph.D., Houston, Tex., Sidney 
Wallace, M.D., Houston, Tex., and Eugene 
D. Jacobson, M. D. , Houston, Tex. 


* By invitation. 
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30. 


31. 


June, 1974 


Preoperative Arteriographic Localization of 
Islet Cell Tumors. *Richard E. Fulton, 
M.D., Rochester, Minn., ‘Patrick F. 
Sheedy, M.D., Rochester, Minn., *Donald 
C. McIlrath, M.D., Rochester, Minn., and 
*Deward O. Ferris, M.D., Rochester, 
Minn. 

Diagnostic Accuracy of Endoscopic Pan- 


_ creatography. Marcia K. Bilbao, M.D., 


42: 


33+ 


34 


35. 


36. 


37- 


Portland, Ore., and Charles T. Dotter, 
M.D., Portland, Ore. 

Comparative Detection of Pancreatic Body- 
Tail Enlargement of the Supine Trans- 
lateral and Axial Pancreatic Views: A 
Prospective Statistical Study. *Philip A. 
Sorabella, M.D., New York, N.Y., *Wil- 
liam L. Campbell, M.D., New York, N.Y., 
*Andre Varma, M.D., New York, N.Y., 
and William B. Seaman, M.D., New York, 
N.Y. 

Cystic Adenomatoid Malformation of the 
Lungs—Morphologic Analysis. (Sc. Ex.) 
*John E. Madewell,, M.D., Washington, 
D.C., *John T. Stocker, M.D., Washington, 
D.C., and *Jack M. Korsower, M.D., 
Washington, D.C. 

Observations of Splenic Circulation: Nor- 
mal and Pathologic. (Sc. Ex.) James H. 
Scatlif, M.D., Chapel Hill, N.C., *Otis N. 
Fisher, M.D., Chapel Hill, N.C., and *W. 
Bonner Fuilford, M.D., Chapel Hill, N.C. 
Benign or Minimal Deviation Hepatoma in 
Non-Cirrhotic Livers. *Shelby J. Galloway, 
M.D., New York, N.Y., William B. Sea- 


-man, M.D., New York, N.Y., and *Raffaele 


Lattes, M.D., New York, N.Y. 

Current Perspectives on Giardiasis. (Sc. 
Ex.) *Charles H. Fisher, M.D., Baltimore, 
Md., *Kook Sang Oh, M.D., Baltimore, 
Md., *Theodore M. Bayless, M. D., Balti- 
more, Md., and Stanley S. Siegelman, 
M.D. , Baltimore, Md. 

Rediondl Enteritis of the Duodenum. *Wil- 


- liam M. Thompson, M.D., Durham, N.C., 


38. 


39: 


*Howard H. Cockrill, M.D., Durham, 
N.C., and Reed P. Rice, M.D., Durham, 
N.C. 

Crohn’s Disease of the Stomach—The 
Ram’s Horn Sign. Jack Farman, M.D., 
Brooklyn, N.Y., David Faegenburg, M.D., 
Brooklyn, N.Y., and *Serge Dallemand, 
M.D., Brooklyn, N.Y. 

Constrictive Pericarditis and Protein Los- 
ing Enteropathy—An Imitator of Intesti- 


Vor. 121, No. 2 Preliminary Program 439 


nal Lymphangiectasia. *David A. Kumpe, 
M.D., Baltimore, Md., *Richard B. Jaffe, 
Baltimore, Md., *Thomas A. Waldmann, 
Baltimore, Md., and *Meredith A. Wein- 
stein, Baltimore, Md. 

40. Breast Cancer Screening Clinic—First 
Year’s Experiences—Problems and Results. 
(Sc. Ex.) Thomas Carlile, M.D., Seattle, 
Wash., *Willis J. Taylor, M.D., Seattle, 
Wash., and *McClure H. Hall, M.D., 
Seattle, Wash. 


Friday, September 27, 1974 


8:30 A.M.—IO:30 A.M. 


SECTION | 


Presiding: Walter M. Whitehouse, M.D. 
Ann Arbor, Michigan 


41. Diagnosis of Perirenal and Subeapsular 
Masses: Anatomic-Radiologic Cor-elation. 
Morton A. Meyers, M.D., New York, N.Y., 
*Joseph P. Whalen, M.D., New York, 
N.Y., and John A. Evans, M.D., New 
York, N.Y. 

42. The Occult Duplex Kidney and the Polar- 
notch sign: An Important Finding in Sub- 
capsular Nonfunctioning Upper Pole Ure- 
teral Duplications. Richard C. Pfister, 
M.D., Boston, Mass., and *W. Hardy 
Hendren, M.D., Boston, Mass. 

43. Urographic Findings in Adult Type Poly- 
cystic Renal Disease. *Jerald H. Pietan, 
M.D., Rochester, Minn., *Robert R. 
Hattery, M.D., Rochester, Minn., *Ross 
M. Tucker, M.D., Rochester, Minn., and 
*Glen W. Hartman, M.D., Rochester, 
Minn. 

44. Urologic Manifestations of Sickle Hemo- 
globinopathies. *Sanford D. Minkin, M.D., 
Baltimore, Md., *K. Sang Oh, M.D., Balti- 
more, Md., *Samuel Charache, M.D., 
Baltimore, Md., *Roger C. Sanders, B.M., 
Baltimore, Md., and Stanley S. Siegelman, 
M.D., Baltimore, Md. 

45. New Thoughts Concerning Xanthogranu- 
lomatous Pyelonephritis. (Sc. Ex.) *Stephen 
L. Gammill, M.D., Memphis, Tenn., 
*Robert Peace, M.D., Memphis, Tenn., 
*Elliot Himmelfarb, M.D., Memphis, Tenn., 
*Steve Sorgen, M.D., Memphis, Tenn., 
Jack Rabinowitz, M.D., Memphis, Tenn., 
and *Lowell Hurwitz, M.D., Memphis, Tenn. 


* By invitation. 


46. The Specificity of Renal Vein Thrombosis. 
(Sc. Ex.) *Charles Mulhern, M.D., Phila- 
delphia, Pa., Peter H. Arger, M.D., Phila- 
delphia, Pa., and Wallace T. Miller, M.D., 
Philadelphia, Pa. 

47. Evaluation of Pelvic Masses During Infu- 
sion Excretory Urography. *Thomas J. 
Imray, M.D., Milwaukee, Wis. 

48. The Utilization and Efficacy of Pelvimetry. 
*Kevin M. Kelly, M.D., Los Angeles, Cal., 
*Dale A. Madden, M.S., Los Angeles, Cal., 
*Joseph S. Arcarese, M.S., Los Angeles, 
Cal., and *Reynold F. Brown, M.D., Los 
Angeles, Cal. 


Friday, September 27, 1974 


8:30 A.M.—IO:30 A.M. 


Section II (To be announced) 


49. Angiotomography of the Liver. *James J. 
McSweeney, M.D., New York, N.Y., and 
Robin Caird Watson, M.D., New York, 
Neds 

so. “BASMA” -Biplane Alternate Stereo Mag- 
nification Angiography. E. Ralph Heinz, 
M.D., Pittsburgh, Pa., *Richard L. Gold- 
man, M.D., Pittsburgh, Pa., *Louis N. 
Scotti, M.D., Pittsburgh, Pa., *Donald 
Hardman, M.D., Pittsburgh, Pa., and *Ted 
Parrot, Pittsburgh, Pa. 

51. Ultrasonically Guided Percutaneous Pan- 
creatic Biopsy. *Soren Hancke, M.D., Bos- 
ton, Mass., *Hans H. Holm, M.D., Boston, 
Mass., *Royal J. Bartrum, Jr., M.D., Bos- 
ton, Mass., and *Edward H. Smith, M.D., 
Boston, Mass. 

52. Echography in the Investigation of Renal 
Failure. *Roger Cobban Sanders, M.D., 
Baltimore, Md. 

63. Clinical Feasibility Study Using an Acousti- 
cal Holography Medical Imaging Syscem. 
(Sc. Ex.) *A. F. Metherell, Ph.D., Orange, 
Cal., *J. J. Flynn, M.D., Orange, Cal., and 
B. J. O'Loughlin, M.D., Orange, Cal. 

54. Radionuclide Perfusion Lymphangiography 
Using Tc9™-Serum Albumin. Richard J. 
Steckel, M.D., Los Angeles, Cal., *Stanley 
Furmanski, M.D., Los Angeles, Cal., 
*Roger Dunham, Los Angeles, Cal., *Nancy 
Ross, B.A., Los Angeles, Cal., *Norman 
Poe, M.D., Los Angeles, Cal., and *Harold 
Snow, D.V.M., Los Angeles, Cal. 

55. A Comparison of an Air-Gap and a Grid in 
Roentgenography of the Chest. E. Dale 
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Trout, D.Sc., Corvallis, Ore., *John P. 
Kelley, B.S., Corvallis, Ore., and *Vaughn 
L. Larson, B.S., Corvallis, Ore. 

= 66, Adverse Reaction to Intravascularly Ad- 


ministered Contrast Media: A Comprehen- 
sive Study Based on the Results of a, Pro- 
spective Survey. (Sc. Ex.) William H. 
Shehadi, M.D., Byram, Conn. 
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WORKSHOPS ON FEDERAL DIAGNOSTIC 
X-RAY STANDARD 


Department of Health, Education, and Welfare 


A FEPER. standard for diagnostic x-ray 
equipment becomes effective August 
1, 1974. This equipment standard pri- 
marily applies to manufacturers and as- 
semblers, but users are also affected. 

Under the standard, x-ray manufactur- 
ers are responsible for producing equip- 
ment and components that perform ac- 
cording to requirements of the standard. 
Assembler’s primary responsibility is to 
install the system according to the manu- 
facturer’s specifications and to use the 
type of components called for by the 
standard. He must certify that these two 
conditions have been met by filing speci- 
fied forms with the Food and Drug Admin- 
istration’s Bureau of Radiological Health, 
the State Radiation Control Agency, and 
the Purchaser. 

One of the principal protection provi- 
sions of the standard requires machines to 
be capable of restricting the x-ray beam to 
the size of the film or fluoroscopic imzge re- 
ceptor. The standard also contains pro- 
visions intended to make it possible for 
operators to reproduce more consistently a 
given image quality for given voltage, cur- 
rent, and time settings. This capabil ty, in 
combination with good x-ray examination 
techniques, will tend to minimize fim re- 
takes and unnecessary exposure. 

To familiarize persons who are affected 
by the new standard, especially commercial 
installers and users who may perform their 
own installations, with their resporsibili- 
ties under the new regulations, workshops 
are being conducted by the Food and Drug 
Administration. These one-day sessions 
are being held in various parts of the U. S. 
Persons interested in attending are urged 
to contact the FDA Radiation Control 
Officer in their region for additional infor- 
mation. Workshops will also include dis- 
cussions of proposed federal requirements 


involving resale of used x-ray equipment. 

The following are the Regions, their 
Radiation Control Officers, their addresses, 
and their contact telephone numbers: 
Region I, Joseph Arnaudo (Connecticut, 
Maine, Massachusetts, New Hampshire, 
Rhode Island, Vermont), 585 Commercial 
Street, Boston, Massachusetts 02109, Tele- 
phone: 617-223-5859; Region II, James 
J. Cherniack (New Jersey, New York, 
Puerto Rico, Virgin Islands), 850 Third 
Avenue, Brooklyn, New York 11232, 
Telephone: 212-788-1451; Region III, 
Henry Kocol (Delaware, District of Co- 
lumbia, Maryland, Pennsylvania, Virginia, 
West Virginia), 1204 U. S. Customhouse, 
Room 902B, Second and Chestnut Streets, 
Philadelphia, Pennsylvania 19106, Tele- 
phone: 215-597-4506; Region IV, Thomas 
R. Johnson, Jr. (Alabama, Florida, Geor- 
gia, Kentucky, Mississippi, North Caro- 
lina, South Carolina, Tennessee), 880 West 
Peachtree Street N.W., Atlanta, Georgia 
30309, Telephone: 404-526-3576; Region 
V, Richard H. Cooke (Illinois, Indiana, 
Michigan, Minnesota, Ohio, Wisconsin), 
Room A-1945, 175 West Jackson Boule- 
vard, Chicago, Illinois 60604, Telephone: 
312-353-5244; Region VI, Paul A. Dickson 
(Arkansas, Louisiana, New Mexico, Okla- 
homa, Texas), Room 470B, s00 South 
Ervay Street, Dallas, Texas 75201, Tele- 
phone: 214-749-2225; Region VII, Donald 
R. Tillery (Iowa, Kansas, Missouri, Ne- 
braska), 1009 Cherry Street, Kansas City, 
Missouri 64106, Telephone: 816-374-3817; 
Region VIII, Walter R. Payne (Colorado, 
Montana, North Dakota, South Dakota, 
Utah, Wyoming), Room 500, U. S. Custom- 
house, Denver, Colorado 80202, Telephone: 
303-837-4917; Region IX, Dale A. Steven- 
son (Arizona, California, Hawaii, Nevada, 
Guam, American Samoa), Federal Office 
Building, so Fulton Street, San Francisco, 
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California 94102; Region X, Wilbur F. 
Van Pelt (Alaska, Idaho, Oregon, Wash- 
- ington), Room 5003, Federal Office Build- 
ing, 909 First Avenue, Seattle, Washington 
98104, Telephone: 206-442-5740. 

For additional information please con- 


tact Michael E. W. Shaffer, Public Infor- 
mation Officer, Bureau of Radiological 
Health, Food and Drug Administration, 
5600 Fishers Lane (HF X-25), Rockville, 
Maryland 20852, Telephone: 301-443-3434. 
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NEWS 


THE AMERICAN COLLEGE 
OF RADIOLOGY 


The Fifty-first Annual Meeting of the 
American College of Radiology was held at 
the Fairmont Roosevelt Hotel, New Or- 
leans, Louisiana, from Sunday, March 31 
to Friday, April 5, 1974. 

The following officers were elected: 
President, Paul A. Riemenschneider, M.D., 
Santa Barbara, California; Vice-President, 
J. Richard Raines, M.D., Portland, Ore- 
gon; Secretary-Treasurer, Newton Hornick, 
M.D., Pittsburgh, Pennsylvania; Chairman 
of The Board of Chancellors, Robert E. Wise, 
M.D., Boston Massachusetts; Vice-Chair- 
man of The Board of Chancellors, John M. 
Dennis, M.D., Baltimore, Maryland. 

The Convocation ceremonies were held 
Tuesday at 5:00 p.m. in the Grand Ball- 
room, with Dr. Robert D. Moseley, Jr., 
President of the American College of 
Radiology, presiding. The degree of fellow- 
ship was conferred on 95 members of the 
College, who had been approved by The 
Board of Chancellors and elected by the 
votes of the Fellows. At these ceremonies, 
Gold Medals, the highest award of The 
American College of Radiology for ‘“‘dis- 
tinguished service to radiology,” were pre- 
sented to Drs. William E. Allen and Albert 
Jutras, and to Dr. J. Frank Walker, post- 
humously. 

On Wednesday, at 6:30 P.M., the College 
had a Joint Reception in the Grand Ball- 
room with the Louisiana Radiological 
Society. 

The Teachers Conference started Thurs- 
day with a Luncheon in the Grand Ball- 
room and continued Thursday afternoon 
and all day Friday in 6 consecutive Ses- 
sions. The topics of these Sessions were: 
I. The Proliferation of Postgraduate Edu- 
cation Programs; II. Innovation in Resi- 
dent Assessment; III. The Position of 
Newer Techniques in Radiology Resi- 


ITEMS 





dency Programs; IV. Manpower Update: 
How Many Residents are Recognized?; V. 
The Impact of Public Law #92-603 (HR-1) 
on the Financing of Training Programs; 
Fee for Service Versus Cost Reimburse- 
ment in the Teaching Hospital; and VI. 
The Residency Matching Program: The 
Phoenix in Radiology. 

There was an extensive and most at- 
tractive Ladies Program organized by Mrs. 
Lorna Buchtel and her able Committee. 
It consisted of: Monday, Strolling Tour of 
the French Quarter; Tuesday, The famous 
Garden District Tour; Wednesday, The 
Great River Road Plantation Tour; and 
Thursday, Vistas and Views of New 
Orleans. 

The Fifty-second Annual Meeting of the 
College will be held at the Portland Hilton 
Hotel in Portland, Oregon, March 31- 
April 4, 1975. 

This year’s Annual Meeting was fol- 
lowed by the “1974 Jamaican Radiological 
Conference”; officially sponsored by the 
College, which was held April 6-13, 1974, 
at the Jamaica Holiday Inn in Montego 
Bay. The distinguished Faculty Members 
of this Conference were Drs. Milton Elkin, 
Theodore E. Keats, William B. Seaman, 
Jerome F. Wiot and Robert E. Wise. 

An optional extension of the tour to 
Nassau, Bahamas, was scheduled for April 


13-16, 1974. 


THE ROCKY MOUNTAIN RADIOLOGICAL 
SOCIETY 

An outstanding program has been pre- 
pared for the Thirty-sixth Annual Mid- 
summer Conference on the Rocky Moun- 
tain Radiological Society, which will be 
held at the Brown Palace Hotel in Denver 
on August 22, 23, and 24, 1974. 

The list of speakers includes: Elias G. 
Theros, M.D., Registry of Radiologic 
Pathology, Armed Forces Institute of 
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- Pathology; Joseph P. Whalen, M.D., Pro- 
fessor- of Radiology, Cornell Medical Cen- 
= ter; Jack Edeiken, M.D., Professor of 
Radiology, Jeferson Medical College; Don- 
ald W. Brown, M.D., Professor of Radiol- 
ogy, Division ‘of Nuclear Medicine, Uni- 
versity of Colorado Medical Center; Mar- 
vin L. Daves, M.D., Professor of Radiol- 
ogy, Department of Radiology, University 
of Colorado Medical Center; and Atis K. 
Freimanis, M.D., Professor and Chairman 
of Radiology, Medical College of Ohio at 
Toledo. l 

Application for Continuing Medical Edu- 
cation Category I Credit has been made. 

Participants who plan to have a scien- 
tific exhibit should contact John Eule, 
M.D., Department of Radiology, Denver 
General Hospital, West 8th Avenue at 
Cherokee Street, Denver, Colorado 80204. 

For further information please write to 
W. K. Absher, M.D., President, 124 West 
Pitkin, Pueblo, Colorado 81005. 


INSTITUTE FOR PEDIATRIC RADIOLOGY 


The Institute for Pediatric Radiology 
and Chas. E. Shopfnet, M.D., will present 
another in the Current Status of Pediatric 
Radiology series of programs titled “Work- 
shop in Pediatric Radiology,” -August 
17-18, 1974, at the Denver Hilton Hotel, 
1550 Court Place, Denver, Colorado 80202. 

The registration is unlimited. 

For additional information please write: 
Institute. for Pediatric Radiology, 4148 
North Cleveland Avenue, Kansas City, 
Missouri 64117. 


POSTGRADUATE COURSE IN 
NEURORADIOLOGY 
HARVARD MEDICAL SCHOOL 
There will be a Postgraduate Course in 
Neuroradiology sponsored by Dr. Juan M. 
Taveras and Dr. Paul F. J. New and Har- 
vard Medical School from October 7-10, 
1974. 
This-4 day course will cover most 
topics in the field of Neuroradiology and the 
Faculty will consist of Neuroradiologists 
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from the United States and Canada. 

Please send inquiries to: Harvard Med- 
ical School, Department of Continuing 
Education, 25 Shattuck Street, Boston, 
Massachusetts 02115. 


AMERICAN CANCER SOCIETY, INC. 


National Conference on Advances 
in Cancer Management 


The American Cancer Society—National 
Cancer Institute sponsors the following: 
Part I: Treatment and Rehabilitation, 
November 25-27, 1974, at the Waldorf- 
Astoria Hotel—New York, New York; and 
Part II: Detection and Diagnosis, May 
I-3, 1975, at the Denver Hilton—Denver, 
Colorado. | | 

The American Cancer Society’s National 
Conference on Gynecologic Cancer will 
be held at Marriott Hotel—Philadelphia, 
Pennsylvania, September 18-20, 1975. 

The Eighth National Cancer Conference 
of the American Cancer Society—National 
Cancer Institute will be held at Regency 
Hyatt Hotel—Atlanta, Georgia, September 
20-22, 1976. 

These professional education confer- 
ences will be acceptable for Credit Hours in 
Category I for the Physician’s Recognition 
Award of the American Medical Associa- 
tion and for Elective Hours by the Ameri- 
can Academy of Family Physicians. 

Details regarding specific hours of ac- 
creditation and registration will be pro- 
vided by Evadne Gerrard, Assistant to the 
Vice President for Professional Education, 
219 East 42nd Street, New York, New 
York 10017. 


INTERNATIONAL SOCIETY FOR 
PAEDIATRIC NEUROSURGERY 

The International Society for Paediatric 
Neurosurgery will hold its annual meeting 
in London, England, from September 13 
through 14, 1974. 

Information concerning this meeting may 
be obtained from Kenneth Till, The Hos- 
pital for Sick Children, Great Ormond 
Street, London WC IN 3JH, England. 
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VII CONGRESO NACIONAL 
DE RADIOLOGIA 


The VII National Congress of Radiology 
(Mexico) will be held April 27 to May 3, 
1975, in the city of Merida, Yucatan, 
Mexico. 

For further information please write to 
Dr. Augusto Reyes Bolio, Secretary Gen- 
eral, Av. Perez Ponce No. 492 B. APDO. 
Post No. 121, Merida, Yucatan, Mexico. 


DIAGNOSTIC ULTRASOUND IN 
PEDIATRICS 
A comprehensive program on the value 
of diagnostic ultrasound as applied to 
pediatrics will be presented at The Johns 
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Hopkins Hospital on September 5-6, 1974. 

Both practical and theoretical considera- 
tions which apply specifically to the pedi- 
atric age group will be stressed. 

The faculty, which has been selected for 
its contributions to the field of pediatric 
ultrasound, includes Donald Brascho, Rich- 
ard Dallow, John Dorst, Barry Goldberg, 
Walter Henry, Daniel McNulty, Richard 
Meyer, Daniel Pieroni, David Sahn, Roger 
C. Sanders, Sumio Uematsu, Roberta 
Williams, and others. 

Further details can be obtained from 
Roger C. Sanders, M.D., Department of 
Radiology, The Johns Hopkins Hospital, 
Baltimore, Maryland 21205. 
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BOOK REVIEW 


RADIOLOGY OF THE NEWBORN AND Young IN- 
FANT. By Leonard E. Swischuk, M.D., Pro- 
fessor of Radiology and Pediatrics, The 
University of Texas Medical Branch, Gal- 
veston, Texas. Cloth. Pp. 602, with many 
illustrations. Price, $36.50. Williams & Wil- 
kins Company, 428 E. Preston Street, Balti- 
more, Md. 21202, 1973. 


The incredible growth of pediatric radiology 
has led to specialization into pediatric newborn 
radiology, as well as subspecialization in genito- 
urinary, gastrointestinal, cardiac and pulmonary 
disorders. Dr. Swischuk has taken on the diffi- 
cult task of providing a single-authored text 
involving all neonatal and infant radiology. He 
has done this in a single volume text of almost 
600! pages. The bibliography in each section is 
extensive and remarkable, being both up-to- 
date and including most interesting references 
to surgical and pediatric articles as well as to 
prior radiologic studies. 

This reviewer had mixed feeling about the 
results. The positive points far outweigh the 
negative. The important areas are done well 
and include an extensive use of “special” pro- 
cedures (f.e. angiograms, isotopic studies) 
where applicable. An over-all view is main- 
tained stressing conventional studies. 

The chest section is quite good. This confus- 
ing area of “wet” lungs, “drowned” lungs, 
transient tachypnea, “reticulonodular” versus 
` “reticular” patterns has always defied a defini- 
tive answer. Dr. Swischuk tries gamely but 
fails. He has no reason to be ashamed. 

On the debit side, the reproduction of radio- 
graphic studies is often less than ideal. This 
was most noted in the genitourinary section. 
Dr. Swischuk’s known interest in congenital 
heart disease and neurologic disease perhaps 
accounts for the extensive coverage (twice the 
pages given to genitourinary topics) and large 
size illustrations in an area of evaluation 


largely limited to teaching hospitals with busy 


cardiac and neuroradiologic “teams.” 

Another area of possible disagreement is the 
author’s inclusion of innumerable entities 
rarely if ever seen in newborns and young in- 
fants with text, several references, but no il- 
lustrations and the repeated comment that the 


“following is rarely or uncommonly encoun- 
tered” in this age group. 

Is it fair for this reviewer to compare it to 
“Caffey”? Since this will inevitably be done, 
some comments are in order. Swischuk’s work 
is much more limited in scope (although not 
enough as noted), physically much easier to use 
(with a superb table of contents). One is spared 
the long though rewarding search through the 
index. In depth of coverage and thinking on the 
varied areas of pediatric radiology it cannot be 
said to be up to “‘Caffey.” I hope Dr. Swischuk 
will reduce the scope in the, next edition and 
improve the quality of the reproductions. Over- 
all, this is an excellent work and a supplement, 
rather than a replacement for “Caffey”—it is, 
incidentally, considerably less expensive as well. 

WaLTER E. Berpon, M.D. 


BOOKS RECEIVED 


Tue Year Book or RapioLocy, 1974. Radiologic 
Diagnosis: edited by Walter M. Whitehouse, 
M.D.; associate editors, Joseph J. Bookstein, 
M.D., Trygve O. Gabrielsen, M.D., John F. Holt, 
M.D., William Martel, M.D., and John R. Thorn- 
bury, M.D. Radiation Therapy: edited by Howard 
B. Latourette, M.D.; associate editors, A, Curtis 
Hass, M.D., and Robert T. Guthrie, M.D. Cloth. 
Pp. 435, with some illustrations. Year Book Medi- 
cal Publishers, Inc., 35 East Wacker Drive, 
Chicago, Ill. 60601, 1974. 

Human Rapration Brotocy. By Kedar N. Prasad, 
Ph.D., Associate Professor of Radiology; Chief, 
Section of Radiation Biology, University of 
Colorado Medical Center, Denver, Colo, Cloth. 
Pp. 524, with 162 illustrations. Price, $25.00. 
Harper & Row, Publishers, Inc., 2350 Virginia 
Avenue, Hagerstown, Md. 21740, 1974. 

Tumors OF THE ExXTRA-ADRENAL PARAGANGLION 
System (INCLUDING CHEMORECEPTORS). Atlas of 
Tumor Pathology, Second Series, Fascicle 9. By 
George G. Glenner, M.D., Chief, Section on Mo- 
lecular Pathology, Laboratory of Experimental . 
Pathology, National Institute of Arthritis, Me- 
tabolism, and Digestive Diseases, National Insti- 
tutes of Health, Bethesda, Md.; and Philip M. 
Grimley, M.D., Head of Ultrastructural Pathology 
Section, Laboratory of Pathology, National Can- 
cer Institute, National Institutes of Health, 
Bethesda, Md. Paper. Pp. 90, with many figures. 
Price, $4.50. Published by the Armed Forces In- 
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stitute of Pathology, Washington, D. C. under the 
auspices of Universities Associated for Research 
and Education in Pathology, Inc., Bethesda, Md. 
For sale by the American Registry of Pathology, 
Armed Forces Institute of Pathology, Washington, 
D. C. 20306, 1974. 


CLARK’s POSITIONING IN RaprocrRapHy. Volume 1: 


Routine Radiography. Ninth edition. Revised by 
James McInnes, F.S.R., T.E., F.R.P.S. Cloth. Pp. 
468, plus index, with many illustrations. Ilford 
Limited. William Heinemann Medical Books Ltd. 
Distributed by Year Book Medical Publishers, 
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Inc., 35 East Wacker Drive, Chicago, Ill. 60601, 
1973: 


How ro Bui anp Use ELEctronic Devices Wiru- 


OUT FRUSTRATION, Panic, Mountains or Money, 
OR AN ENGINEERING DeGrREE. By Stuart A. 
Hoenig, Ph.D., Professor of Electrical Engineer- 
ing, University of Arizona, Tucson; and F. Leland 
Payne, M.S.E.E., Design Engineer, Burr-Brown 
Research Corporation, Tucson. Paper. Pp. 192, 
with many figures. Price, $9.95. Little, Brown and 
Company, 34 Beacon Street, Boston, Mass. 02106, 
1973. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


American RoENTGEN Ray SOCIETY 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24—27, 1974. 

American Rapium Society 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas pos. An- 
nual Meeting: Southampton Princess Hotel, Southamp- 
ton, Bermuda, May 4-9, 1975. 

. Raprovocicar Society or NORTH AMERICA 
Secretary, Dr. Hillier L, Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. 55901. Annual Meeting: Palmer House, Chi- 
cago, Ill., Dec. 1-6, 1974. 

American COLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Portland- 
Hilton Hotel, Portland, Oregon, March 31-April 4, 1975. 

SECTION ow RADIOLOGY, American MEDICAL AsscciaTion 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, Ill., June 15-19, 1974. 

AMERICAN Boarn or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. 5sgor. 

Oral examinations will be held in the following cities 
during the next year. New York, N. Y., June 16-22, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

ritten examinations are scheduled in 13 large cen- 
ters June 22, 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

Amenican Boarn or Nuciear Mepicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. . 

The third examination is scheduled for Saturday, 
Sept. 21, 1974. pplication forms and further informa- 
tion are available the American Board of Nuclear 


Medicine, 305 E. 45th St, New York, N. Y. 10017. The 
deadline for receipt of completed applications is June 1, 
1974. 


American ASsociaTIon OF PHYSICISTS IN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, 110 Irving St, N.W., 
Washington, D. C. 20010, Annual Meeting. 

ÅMERICAN SOCIETY oF THERAPEUTIC RADIOLOGISTS 

W. Edland, 1836 South Ave., La 

Crosse, Wisc., 54601. Annual Meeting: Sonesta Beach 
Hotel, Key Biscayne, Fla., Oct. 30-Nov. 4, 1974. 

AMERICAN INSTITUTE or ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. l 

ÅMERICAN SOCIETY or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 


gor Twenty-third St., N.W., Washington, D, C. 20037. 
Annual Meeting. : 

FOURTEENTH INTERNATIONAL Conaress or RADIOLOGY 
Rio de Janeiro, Brazil in 1977. 

INTERNATIONAL SOCIETY OF IOLOGY 
Hon. Secretary-Treasurer, Prof. W. A. Fuchs, M.D., De- 

tment of Diagnostic Radiology, University Hospital, 
nselspital, CH-3010 Bern, Switzerland. 

ELEVENTH INTER-AMERICAN Conoress oF RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo, 80907. 

Secretary of Congress, Dr. Alberto Mejia, Apartado Aéreo 

oe Bot Colombia. Meeting: Feb. 16-21, 1975. 

Taree CE Covieon or RapIoLocy 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary of Congress: Dr. Alberto Mejia, Apartado 
Aereo 53737, Bogota 2, Colombia, S.A. Meeting: Bogotá, 
Colombia, Feb. 16-21, 1975. | 

TuirD CONGRESS or THE EUROPEAN ASSOCIATION OF 
RapioLocy 
Meeting in June, 1975 in Edinburgh, Scotland. 

SECOND Asian AND OCEANIAN Conaress or RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr, 905 
Madison St., Huntsville, Ala. 3<801. Meets time and 
place of Alabama State Medical Association. 


_Atasxa Rapro.ooioat Socrery, Cuaprer ACR 


Secretary-Treasurer; Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99504. 
AMERICAN THERMOGRAPHIC SOCIETY - 
Secretary-Treasurer, John Wallace, Ph.D., Dept. Radiol., 
Uni tladelphia, Pa. 19107. 


Thomas Jefferson Univ. sP 
Annual Meeting: Chicago, Il., June 22-23, 1974, 


` ÂRIZONA RADIOLOGICAL Socrery, CHAPTER OF 


Secretary, Dr. Robert J. Johnson, 1603 N, Tucson Blvd. 
Tucson 85716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 


and interim meeting six months later. 

Arx-La-rex RADIOLOGICAL l 
Fabie Dr. Erich K. Lang, Confederate Memorial 
F Center, LSU School of Medicine, Shreveport, 

J110. 
ARKANSAS CHAPTER or ACR 


Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 
ÅSSOCIATION or Untversrry RADIOLOGISTS 
Secretary-Treasurer, Dr. Richard H. Greenspan, t. of 
Radiol., Yale University School of Medicine, 333 ar 
St., New Haven, Conn. 06510. 
ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at 2 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 

BAVARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New York 09220. 

BLocKLEeY RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 

BLueGrAss RapioLocicaL Society 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
Society meets once each month during the school year. 

Bronx Rapio.ocica Society, New York STATE, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brook.iyn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Giacomo Pantaleo, 96-13 Forest 
Ave., Brooklyn, N. Y. 11227. Meets first Thursday of 
each month, October through June. 

Burrato RADIOLOGICAL SOCIETY 
Secretary, Dr. Albert A. Franco, 45 Alexander St., Lock- 
port, N. Y. 14094. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SocieTy, CALIFORNIA CHAPTER 
of ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CatawBa VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 26s, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N. C. at 
7330 P.M. 

Centra New York RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alfred Brettner, 27 Hurd Circle, 
Auburn, N. Y. 13021. Meets first Monday each month 
October through May. 

CENTRAL OuIo RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Tearle L. Meyer, 309 E. State 
St., Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio 

CENTRAL Texas Rapio.ocy Society 
Secretary-Treasurer, Dr. William H. Roush, Radiology 
Service, Veterans Administration Hosp., Temple, Tex. 
76501. Meets the fourth Monday Tai month at 
Ponderosa Hotel, Temple, Tex. at 7:00 P.M. 

Cuicaco RaproLocicaL Society, Division OF THE 
ILLiNors Rapio.ocicat Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ill. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 p.m. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April. 

CoLorapbo RADIOLOGICAL Sociery, CHAPTER OF ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
eras at Denver Athletic Club from September through 

ay. 

Connecticut VALLEY RADIOLOGIC Society 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 

Da.vias-Fort Wortu RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard C. Gasser, 1550 W. 
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Rosedale, Rm. 100, Ft. Worth, Tex. 76104. Meets the 
3rd Monday of every month at 6:30 P.M., at the Cibola 
Inn, Arlington, Tex. 

DELAWARE CHAPTER OF ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George N. Weston, 1515 
Ygnacio Valley Rd., Walnut Creek, Calif. 94598. Meets 
first Thursday each month, Oct. through May, at Uni- 
versity Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FLoripA RapIoLocicaL Society, CHAPTER OF ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

Fioripa West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James P. Ahearn, 501 E. Buffalo 
Ave., Tampa, Fla. 33603. Meets on 4th Thursday of the 
months January, March, May, October, and November. 

GEORGIA RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER Kansas Ciry RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Menzie H. Brown, 155 
St., Kansas City, Kans. 66102. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard E. Litt, 6125 S.W. 31st 
St., Miami, Fla. 33155. Meets monthly, third Wednesday 
at 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER St. Louis Society oF RADIOLOGISTS 
Secretary-Treasurer, John J. Lang, so7 Fairways Circle, 
St. Louis, Mo. 63141. 

Hawar RapDIo.ocicaL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Robert L. May, Straub Clinic 
and Hosp., Honolulu, Hawaii 96813. Meets third Mon- 
day of each month at 7:30 P.M. 

HEALTH Puysics SOCIETY 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
mouth, Mass. 02189. Annual Meeting: Houston, Texas, 
July 7-11, 1974. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IpaHo Strate RapDIOLoGIcAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

Ittrnois RaprioLocica Society, Inc., CHAPTER or ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

InDIANA RoENTGEN Society, Inc., CHAPTER oF ACR 
Secretary, Dr. John R. Dehner, Reid Memorial Hosp., 
Richmond, Ind. 47374. 

Iowa RapioLoaicat Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave., N.E., Cedar Rapids, Iowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 


. 18th 
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Kassas RapioLocicaL Sociery, Carter or ACR 
lEn A kik Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 6 Meets in spring with 
State Medical Soctety and in winter on call. 
Kentucky Cuarrer or ACR 
` Secretarg-Treasurer, Dr. Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Louisvile, Ky. 40217. 
Meets in April and September. 
Kings Country RADIOLOGICAL Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bidg. 
monthly on fourth Thursday, October to May, 8:45 p.m. 
KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 
irs ee eee SOCIETY è 
ecretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City N. Y. 11533. Meets monthly. 
Los ANGELES IOLOGICAL SOCIETY 
Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp., 15107 Vanowen St., Van Nuys, Calif. 91405. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif, Mid- 
winter’ Salora Conference: Century Plaza Hotel, 
Los Angeles, Calif., Jan. 31-Feb. 2, 1975. 
Lourstawa RADIOLOGICAL Sociztry, CHAPTER or ACR 
Secretary-Treasurer, Dr. Roger h. Tutton, 1514 Jeffer- 
son He Ne Orieans, La. 70121. 


Lovisiaļna-Texas Gurr Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg. umont, Tex. 77701. 

Maing RanioLocIicaL Society, CuarrTeER or ACR 


Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston 
ASS 04240. Meets in June, Seprember, December an 


MaxyLanxD Rapro.ogicaL Society, Coaprer or ACR 
Secretary, Dr. David S. O’Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

MassacHusetts RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 02159. 

Mempais Roentorsn SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Philli 
versity of Tennessee College of Medicine, Department o 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RanroLocIcaL SocIeTY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micuicax RADIOLOGICAL Society, Care or ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos. 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
mon first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Micwican Society or THERAPEUTIC RADIOLOGISTS 
Seeretary-Treasurer, Dr. Delmar Mahrt, William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. ; 

Min-Hupsor RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. William D. Stiehm, 37 Flower 
Hilt Rd., Poughkeepsie, N. Y. 12603. Meets 7:00 PM., 
first Wednesday of each month, September to May. 

MitwauKkee Rossraen Ray SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
on jour Monday, October through May, at University 

ub. 


The Uni- 


Minnesota Rapio.oaicar Society, Cuarrer or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
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falo Rd., St. Paul, Minn. scrro, Meets twice annually, 
fall and winter. 

MisstssipPr State RADIOLOGICAL SOCIETY, CHAPTER oF 
ACR 


Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. , 

Missourt RapioLocicat Socrery, Carter or ACR 
Seeretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110, 

Montana Rapro.oaicat Socigry, Caapter ory ACR 
Secretary, Dr. C. H. Agnew, Room 102, Doctors Bldg., 
Billings, Mont. $9101. 

NEBRASKA Cuaprer or ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
13rst St., Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevapa RaproLoaicat Society, Cuaprer or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

New England Roentoen Rar SOCIETY 
Secretary, Dr. N. Thorne Griscom, Children’s Hosp, 
300 Longwood Ave., Boston, Mass. 02119. Meets the 
third Fnday of each month, October through April, 
excludi Daane, at The Longwood Towers, 20 
Chapel Street, Brookline, Mass., at 3:00 p.m. Annual 
Meeting: May 10, 1974. 

New Enoianp Society For RADIATION ONCOLOGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass, 02114, 

ee ae Rorentcen Ray Socrery, CHAPTER OF 
A 


Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Socrery or Rapro.oarsts, Coaprer or ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Oreans Ravio.ocicar Society, Ine. 
Seeretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 7005 x Meets Pimonte local restaurants 
selected by the President. Spring Conference, New Or- 
leans, La., Apr. 25-27, 1974. 

New Yorx Rognroen SocierY i 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 1o011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y. Further information may be ob- 
tained from Dr. Albert A. Dunn, Roosevelt Hosp., New 
York, N. Y. 10019. 

New Yorx Srate Cuaprer or ACR 
Secretary-Treasurer, Dr. Albert F. Keegan, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

Nortu CAROLINA Coaprer or ACR 
Secretary-Treasurer, Dr. Ernest B, Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402, Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 

orth Carolina Medical Society. The Fall Meeting is held 
ie Aovember at the Mid Pines Club, Southern Pines, 

Norra Dakota Raptotoarcar Society, Cnaprer or ACR 
Secret Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on. call of 
the President. 

Norra Forma RADIOLOGICAL Society 
Secretary, Dr. David F. Bew, University Hospital of 
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Ponve 6s5 W. Eighth Street, P.O. Box 2751, 
acksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New YorK RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
ee of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIATION THERAPY ASsOcIaTION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 95825. Meets on the fourth Menday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NORTHWESTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN OnH10 RADIOLOGICAL SOCIETY 
Secretary, Dr. Doug Ki Cho, 2730 Navarre Ave., O-egon 
(Toledo), Ohio 43616. Meets 3rd Wednesday from Sep- 
tember to May. 

Onto Srare RapnioLocicaL Society, CHAPTER oF ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colum- 
bus, Ohio 43215. 

a Srare RADIOLOGICAL SOCIETY, CHAPTER OF 
A 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

OranGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

Orecon State Rapio.ocicat Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

OrLEANs ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHweEst RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RapioLocicaL Society, CHAPTER OF ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39ta St., 
N.W., Washington, D. C. 20016. International Corgress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RADIOLOGICAL Society OF Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
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Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL Society or New Jersey, CHAPTER oF ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RapIoLocica Society oF RHODE IsLAND, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, Febru- 
ary and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEW YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Rosa, Calif. 95405. Meets second Monday every 
other month. 

RicHMoNnD County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

RocuesterR Roentcen Ray Society, Rocuester, N. Y. 
Secretary-Treasurer, Dr. Kenneth E. Robinson, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

San Antonio-CivitiaAN MILirary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 P.M. 

San Disco RADIOLOGICAL SOCIETY 
President, Dr. Leland E. Kellerhouse, 2466 First Ave., 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122. 

Secrion on Rapio.ocy, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RapioLtocy, MepicaL Society oF THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Secrion oF RapioLocy, Natrionat MEDICAL Association 
Chairman, Dr. Roy G. Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box 511, Tuskogee, Ala. 36083. Annual 
Meeting. 

SecTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Secrion on Rapio.ocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the -Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society FoR PEDIATRIC RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
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way, Baltimore, Md. 21205. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22~23, 1974. 

Socizry oF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. Wm. B. Seaman, The Presby- 
tenan Roepie Columbia-Presbyterian Medical Center, 
622 W. 168th St., New York, N. Y. 10032. 

SOCIETY OF NUCLEAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos 
ait E. 43rd St., New York, N. Y. roor7. 21st Annual 
Meeting: Town and Country Hotel, San Diego, Calif., 
June 10-14, 1974. 

- Sour Bay Rapro.oarcar Sociery 

Secretary, Dr. John H. Callaghan, Redwood Med. Clinic, 

2 Whi le Ave., Redwood City, Calif. 94062. Meets 

¢ 2nd Monday of each month at the Santa Clara 
County Medical Association Bldg., 7oo Empey Way, 

_ San Jose, Calif. 

Sours Carona RanioLoaicaL Sociery, Cuaprer or ACR 
Secretary, Dr. George W. Brunson, 1406 G St, 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sourn Coast RADIOLOGICAL Society 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
847 Santa Barbara, Calif. 93102. Meets fourth Monday 
o the month, Oct. through May. - 

Sovru Daxota RaproLoaicat Society, Cuarrer or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall, 

SOUTHERN CALIFORNIA RADIATION Tuerapy SOCIETY 
Secretary-Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
Meeting: Grand Hotel, Point Clear, Ala., January 31- 
February 2, 1975. 

UTHWESTERN RADIOLOGICAL SOCIETY 

Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

TENNESSEE RapioLoaicaL Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Charles W. Kimsey, 311 Medi- 
cal Arts Bldg., Chattanooga, Tenn. 37402. Meets an- 

nually at the time and place of the Tennessee State Med- 

ical y CR E meeting. 

Texas Srare RanioLocicaL Sociery, Cuarrer or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bidg., 
San Antonio, Tex. 78205. 

Tus FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P. Q., Canada 

First European Course in Chest Radiol at the 
Royal College of Surgeons, London, W.C.1., May 
20-23, 1974. 

Hon. Secretary, Dr. Jan H. Kerr, 156 Lambeth Rd., 
London, S.E.1. 

Tar-Srare Rapio.ocicat Sociery 

Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 

ital, Henderson, Ky. Meets third ednesday of Oct., 
Fon. March and May, 8:00 r.m., Elks Club in Evans- 
ville, Ind. l 

Upper Pentnsuta RADIOLOGICAL SOCIETY 
n Dr. A. Gonty, Menominee, Mich, Meets quar- 

Yeo: 

Uras Srate Raprovooicat Society, Cuarrer or ACR 
Secretary-Treasurer, Dr. Thomas K. Orton; St. Mark’s 
Hosp., Salt Lake City, Utah 84117. Meets fourth 
Wednesday in January, March, May, September and 
November at Holy Cross Hospital. 
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Vermont RapioLoorcaL Socizty, Caarter or ACR | 
Secretary, Dr. J. Lorimer Holm, RR. #3, Barre, Vt. 05641. 

Virornia Cuapter or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 8952 Bell- 
fonte Rd., Richmond, Va, 23229. 

Wasuinoton, D. C., Cuarrer or ACR 


Secret. Treasurer, Dr. Robert M. Allen, 9312 Convento 
Terr., Fairfax, Va. 22030. 

nas StaTE RADIOLOGICAL SOCIETY, CHAPTER OF 
AC 
Secretary-Treasurer, Dr. John N. Roehr, 1o11 Medical 
Dental Bldg., Seattle, Wash: 98101.. 


West Virornia Raprouoarcar Society, CHarrer or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, H, 200 
Med. Arts Bidg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medica! Society, other meetings arranged by program 
committee. 

Westcuester County RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaiah J. Seligman, 16 Guion Pi., New 
Rochelle, N. Y. 16801. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin Rapio.ogicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Marvin L. Hinke; 630 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September. 

Wisconsin Society or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wisc. 53706. Meets quatterly. 

Wyromine Rapio.ocica. Society, CHAPTER or AC 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Pugrtro Rico AND CENTRAL AMERICA 


ASOcIACION A S a See P 
Secretary, Dr. Francisco Miran ., Apartado 3352, 
San José, Costa Rica, 

Asociac6n DE RapiéLocos DE CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panam 
Secretary-General, Dr; Francisco Miranbell Solis, Apar- 
tado 3 52, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

AsociaciOn PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SocIeDAD DE RapioLoGÍa DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E, Escobar, 9%. Calle A o-o5, Zona 1 
Guatemala - 

SOCIEDAD Mexicana DE RapioLoofa, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coquf. Meets first 
Monday..of each month. 

SoOcIEDAD RapioL.ée1ca PANAMEÑA 


Secretar, Dr. L. Arrieta Sánchez, Apartado No. 6323 

Panama, R. de P. Meets monthly in a department of 

radiology of a local hospital chosen at preceding meeting. 
SociEDAD RapIoL6GicA DE Puerro Rico 

Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 

Puerto Rico. Meets second Thursday of each month at 


8:00 P.M. at the Puerto Rico Medical Association Bldg. 


in San Juan. 


Barriso COMMONWEALTH OF NATIONS 


ÅSSOCIATION or RADIOLOGISTS oF THE Province or 
. QUEBEC . l : 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Brrrisu Instrrure or RapIoLocy 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
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Welbeck St., London, W1M/7PG, England. Annual 
General Meeting: May 15-18, 1974. 

CANADIAN AssociATION oF Puysicists, Division or MED- 
ICAL AND Bro.ocicaL Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION oF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
Catherine St. West, Montreal 107, Que., Canada. Thirty- 
eighth Annual Meeting. 

EDMONTON AND Disrricr RADIOLOGICAL Sociery 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facu.ty or RADIOLOGISTS 
Honorary Secretary, Robert Morrison, Lincolns Inn 
Fields, London WC2A 3PN, England. Annual General 
Meeting: May 15-18, 1974. 

Monrtreat Rapio.ocicat Stupy CLuB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

SecTION oF RapioLocy or THE Royat Society or MEDI- 
CINE (ConFineD To MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1 
M8AE, 1 England. 

SociETE CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hospirav Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 gBX, England. 

Toronto RADIOLOGICAL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Tne RoyaL AvusrrALAsIAaNn CoLLeGeE or RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 45 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLÉGIo BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADICLOGiA 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Cérdoba; Sociedad Argentina ce Ra- 
diologia; Asociación Argentina de Radiología; Sociedad 
de Radiologia, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiologia y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiologia y Medicina 
Nuclear; Sociedad de Radiología de Tucuman; Sociedad 
dé Radiologia del Nordeste Argentino; Sociedad ce Ra- 
rei de La Plata; and Sociedad de Radiologia de San 

uan. 
Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 
Congress will be organized by Sociedad de Radiología, 
Radioterapéutica y Medicina Nuclear de Rosario in 1975. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomás J. Gutiérrez F, Sarta Fé 
1171, Buenos Aires, Argentina. Meets first Wedresday 
evening, April through December. 

SociEDAD Bouiviana DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 11£2, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 


Society Proceedings 


453 


SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SociEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
Maria 1810 at 7:00 P.M. 

SOCIEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Gustavo Sánchez Sánchez, Bogotá, 
Colombia. Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SociEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

SOCIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 561, 
Corrientes, Argentina. 

SociEDAD DE RapioLocia DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SocieDAD DE RapioLocia, CANCEROLOGiA y Fisica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

SOCIEDAD DE RoENTGENOLOG{iA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CORDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Cérdoba, Argentina. 

SOCIEDAD DE RADIOLOGÍA, RADIOTERAPEUTICA Y MEDICINA 
Nuc ear, DE Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1798, 
Rosario, Argentina. 

SociEDAD SALTENA DE RapioLocia y MEDICINA NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SocieDAD VENEZOLANA DE RapioLocia y Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RONTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SociETe RoyaLe BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociETE EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Jääskeläinen, The Children’s Hospital, 
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Stenviackinkatu 11, SF-co290 Helsinki 29, Finland. 
Annual Meeting. 
Permanent Secretary, Clément Fauré, Hôpital des En- 
fants Malades, 149, rue de aN Paris F France, 
SocikTé Francaise, DE RanioLoGIie MÈDICALE, MÉDECINE 
NucLÉéarge ET Evecrro.oars, and its branches: Soci- 
ÉTÉ DU ŠuD-OuUErsT, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAI, DU NORD, DE L'OUEST, DE vEsr, 
pu Massir CENTRAL, D’Ourar-Mer ET D'ETRANGER, 
Parent Society meets third Monday of each month, ex- 
cept aung July, August and September, rue de Seine 
12, Paris, France. 
S ae sila Dr. Ch. Proux, 9 rue Daru, Paris 
75008, France. 
SOCIÉTÉ FRANCAISE DE NRURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
rance. 


de l'Université 75, Paris 7°, nual meeting. ° 
ČESKOSLOVENSKÁ IOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 


Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
vakia. Meets monthly except during July, 
August and September. Annual general meeting. 
DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommbhold, Di- 
rector of Medizinisches Strahleninstitut der Universitat 
Tübingen, Rontgenweg 11, 7400 Tübingen, Germany. 
Facuury or RapioLogists oF rar RoyaL COLLEGE or 
` SURGEONS IN IRELAND 
Honor. Secretary, Max. J. Ryan, St. Stephen’s Green, 
Dublin 2. Annual Meeting, Oct. 25 and 26, 197 
Socieré  IraLrana DI RapioLoora MEDICA & MEDICINA 
heres Prof. E. Co 
administrative Secretary, E nte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 
SOCIETAS RADIOLOGICA DANICA 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark. 
NEDERLANDSE VEREXIGING voor RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 
SCANDINAVIAN RADIOLOGICAL Society 
Secretary-General, Professor C. F. Unnérus, M.D., Haga- 
Jung-Tapiola, Havsvindsvign 5 C., Finland. Annual 
Meeting in Uppsala, Sweden in June 1974. 
SociepaD ‘Espaftiota pe Rapio.oofa Y 
Mee Y Sug arg i ae T 
ecretary, Dr. José Bonmati, Villanueva, 11, id 1, 
España, Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 


LECTROLOGELA 


Society Proceedings 
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SocigpaDE Porrucugesa pe RADIOLOGIA E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Lufs Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FUR RaproLooiz, Nvu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Suissz DE Raprotociz, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) - 
Secretary, Dr. med. Gustay Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


InpDian RADIOLOGICAL AssociaTION 
Honor. Gen. Secretary, Dr. 5, P. Aggarwal, 10-B Kas 
Ghandi Marg, New Delhi iioooi. 28th Indian Congress of 
Radiology will be held in Hyderabad in 1975. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

TRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmat, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsRaEL RADIOLOGICAL SOCIETY. 
President, Dr. 1. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

PHILIPPINE COLLEGE oF RADIOLOGY 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

RADIOLOGICAL SOCIETY or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


_ AFRICA 
ASSOCIATION OF RaproLoarstrs or West AFRICA 


Honor Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol, University College Hosp., 
Ibadan, Nigeria. 


RADIOLOGICAL SOCIETY or Sours Arrica 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

Sours ÅFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. ' 
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Gitpay, Davip L., COATES, GEOFFREY, and 
GOLDENBERG, Davin. Subdural hematoma— 
what is the role of brain scánning in its diag- 
nosis? 7. Nuclear Med., May, 1973, 74, 283- 
287. (Address: David L. Gilday, Division of 
‘Nuclear Medicine, The Hospital for Sick 
Children, 555 University Avenue, Toronto 2, 
Ontario, Canada.) 


Forty patients with subdural hematomas con- 
firmed at surgery were examined by both technetium 
ggm brain scanning and biplane arteriography. The 
duration of the lesion was determined histologically 
in all patients. In 30/32 patients with unilateral sub- 
dural hematoma, the scan was abnormal. Twelve of 
these patients had acute lesions where no membrane 
was found at surgery, and all had abnormal scans; 
18/20 patients with chronic lesions had abnormal 
scans. There was no relationship between the ac- 
tivity seen in the lesion, and the chronicity of the 
lesion. In 8 patients with bilateral subdural hema- 
tomas (16 lesions), 4 were less than 1 cm. size, and 
only 1 of these was seen. Of the remaining 12 lesions, 
II were seen on the scan. All patients had abnormal 
cerebral arteriograms. 

In another group of 98 patients in whom the clini- 
cal course was reviewed, 87 had a pre-scan diagnosis 
of subdural hematoma. In this group, 15 were 
clearly positive, and were subsequently found to 
have subdural hematoma. Eleven others were also 
interpreted as abnormal, and were found to have 
other pathology. In 20 patients with suspicious 
scans, 15 were found to have other pathology and 5 
had no definite disease. Two patients had normal 
scans, but subdural hematomas were found in 2. 
No disease was found tn the remaining 50. 

When the patient has a subdural hematoma and 
the scan is abnormal, the lesion is usually clearly 
seen, When the scan is normal, the probability of a 
lesion is low. In this study, the false negative rate 
was 4 per cent, while the false positive rate was 11 
per cent. illiam H. Strauss, M.D. 


Waxman, ALAN D., LEE, GEORGE, WoLFSTEIN, 
Raru, and Siemsen, Jan K. Differential 
diagnosis of brain lesions by galium scan- 
ning. J. Nuclear Med., Dec., 1973, 14, 903- 
906. (Address: A. D. Waxman, Nuclear Medi- 
cine Section, LAC/USC Medical Center, 
1200 North State Street, Los Angeles, Calif. 
90033.) 

Seventy-seven patients underwent brain scanning 
with both technetium 99m pertechnetate and gallium 
67 citrate. The pertechnetate image was obtained 4 
hours after injection; the gallium scanning was per- 
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formed 48-72 hours after administration and within 
4 days of the technetium examination. There were 
no patients who had an abnormal gallium scan, who 
had a normal technetium examination. In 23 pa- 
tients with cerebral infarction diagnosed by angi- 
ography, the gallium scan was completely normal, 
while the technetium examination was abnormal. 

In neoplasm, 9/28 patients revealed increased 
gallium accumulation in the lesion. This accumula- 
tion was greater than that for technetium when the 
uptake was compared to the activity in the calvaria. 
In 17/28 patients with neoplasm, the concentration 
in the technetium scan was equal to that of the 
gallium, and in 2, the technetium concentration was 
greater. — 

The combined use of both tracérs can increase the 
specificity of brain scanning, and aid in the differen- 
tial diagnosis of tumors from stroke.—Wilham H. 
Strauss, M.D. 


VIGNAUD, JACQUELINE, CLay, CLAUDE, and 
Bivanruk, Larissa T. Venography of the 
orbit: an analytical report of 413 cases. 
Radiology, Feb., 1974, 770, 373-382. (Ad- 
dress: Jacqueline Vignaud, M.D., Service de 
Radiologie, Fondation Ophthalmologique 
Adolphe de Rothschild, 29, rue Manin, 
75019 Paris, France.) 


Orbital venography provides excellent topographic 
information regarding intraorbital tumors and is 
recommended when clinical findings (most frequently 
exophthalmos) suggest orbital disease or involvement 
of the orbit and cavernous sinuses. It provides little 
etiologic information; however, a definite diagnosis 
can be made in the smal] group of vascular malforma- 
tions and hemangiomas that are opacified directly 
and in fistulas manifest by nonopacification and 
increased venous pressure. Venography is not helpful 
in isolated thrombosis of the central retinal vein and 
in palpebral abnormalities. Investigation of known 
endocrine exophthalmos usually provides no helpful 
information. 

The authors’ experience and results of orbital 
venography in 413 cases is reviewed. Specific aspects 
of technique, anatomy, and interpretation are em- 
phasized. A percutaneous frontal approach was used 
in 398 patients with a success rate of 89 per cent. The 
posterior route (jugulography) was the next ap- 
proach of choice, but‘is not as satisfactory for filling 
of the smaller orbital veins. No severe complications 
were encountered in the patients studied. Measure- 
ment of orbital venous pressure with a water. 
manometer is especially important in nonopacifica- 
tion, venous dilatation, or impeded flow of contrast 
material at the level of the cavernous sinus. Normal 
pressure in the supine position is between 12 to 16 
cm. of water; a value greater than 25 cm. is highly 
suggestive of an arteriovenous fistula. 

Combination of magnification and subtraction 
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techniques is helpful in the study of orbital -adio- 
graphic anatomy and pathology. If the inferior 
orbital vein is opacified, it is helpful in identifying 
and localizing the abnormality more precisely. The 
inferior orbital vein is especially helpful in differenti- 
ating between intraconic and extraconic lesions in the 
inferior portion of the orbit. Medial and lateral 
anastomoses between the superior and inferior oph- 
thalmic veins, called connecting veins, aid in de- 
lineating the location and extent of a lesion The 
abnormal findings in orbital venography include: (a) 
lack of opacification; (b) displacement; (c) mocifica- 
tion of the caliber and contour of vessels; (d) stain; 
and (e) a change in the mode of filling. 

Venography does not compete with arteriography, 
which gives less topographic, but often more etiologic 
information. The 2 examinations complemen- one 
another. It is preferable to start with venography 
because of the much smaller risk involved, especially 
in elderly patients. 

In patients with tumor exophthalmos, venography 
aids in localizing the tumor with regard to the 3 di- 
mensions of the orbit, guiding selection of the surgical 
approach and, on occasion, to provide etiolog’c in- 
formation. In the authors’ experience, good clinical- 
radiologic-surgical correlation was obtained in the 
localization of intraorbital space-occupying lesions.— 
F. L. Montgomery, M.D. 


NECK AND CHEST 


Gaux, J. C Bismuth, Va FRITEL D., Brisset, 
J. M., BLery, M., Bactin, A., and FENDLER, 
J. P. Les signes artériographiques de ’hyper- 
parathyroidisme primaire: a propos de 10 ob- 
servations. (Arteriographic signs of primary 
hyperparathyroidism: report of 10 cases.) 
Presse méd., Nov., 1973, 2, 2733-2737. .Ad- 
dress: Pt.ag. V. Bismuth, Service de Radiologie 
de Hôpital Ambroise-Paré, 9, avenue Charles- 
de-Gaulle, F 92104 Boulogne, France.) 


Since surgical excision is necessary for adequate 
treatment of primary hyperparathyroidism—and 
even with surgical exploration it may be difficult to 
find the adenoma(s)—the usefulness of arteriography 
in identification and localization is considered. 

Ten patients were investigated by complete retro- 
grade preoperative arteriography of the parathyroid 
glands. Seven of these patients had renal stones and 
none had bone lesions. The adenoma was directly 
opacified in 6, although 3 of these required photo- 
graphic subtraction for identification of the hyper- 
vascular lesion. The late arterial phase was best for 
discrimination from thyroid vascularity. 

It is believed that indirect signs, such as hyper- 
trophy of the inferior thyroid artery to a width of 
at least 2.5 mm., or opening of its second loop, have 


only suggestive value in the clinical situation.— 
Alan E. Oestreich, M.D. 
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Jounson, Tuomas H., Mikira, Jonn J., 
Wison, RoserT J., and Feist, J. H. Ac- 
quired tracheomalacia. Radiology, Dec., 1973, 
109, 577-580. (Address: Thomas H. Johnson, 
M.D., Department of Radiology, University 
of Oklahoma School of Medicine, Oklahoma 
City, Okla. 73190.) 

Tracheomalacia is a process characterized by 
weakness of the tracheal walls and supporting carti- 
lage. Primary tracheomalacia is a congenital ab- 
normality with weakness of the tracheal walls, 
present at birth. Secondary tracheomalacia, or ac- 
quired tracheomalacia, is a disease process with 
weakening of the tracheal walls developing in later 
life. The common etiology appears to be inhalation 
of chronic irritants such as cigarette smoke and in- 
dustrial air pollutants. Acquired tracheomalacia has 
previously been overlooked due to the difficulty of 
diagnosis. It is almost impossible to recognize on 
static suspended motion chest roentgenograms un- 
less ectasia is present. Fluoroscopy and cine and tape 
recording utilizing quiet respiration and coughing 
has proved to be the optimal means of evaluation for 
this diagnosis. 

The optimal patient position is standing with eval- 
uation by fluoroscopy and motion recording in the 
posteroanterior and left anterior oblique positions. 
The left anterior oblique position appears optimal for 
evaluation of minimal degrees of tracheal collapse. 

Numerous fluoroscopic observations and 10 cine 
recording studies were made in normal patients. In 
the authors’ own series and others’, there is less than 
one-half caliber collapse of the trachea during cough- 
ing in the anterior and left anterior oblique positions. 

Thirty-five cases of acquired tracheomalacia were 
evaluated and classified by cine motion recording. 
These evaluations were carried out in the postero- 
anterior and left anterior oblique positions with 
bronchography and also without contrast agent. 
With motion recording these studies can be done 
without contrast material. Fluoroscopic visualization 
alone is difficult without contrast material, but still 
possible. 

From the study of these 35 cases, a classification 
for the degree of tracheomalacia was developed. First 
degree tracheomalacia is collapse of one-half to three- 
fourths of the trachea with coughing. Second degree 
is collapse of three-fourths to complete collapse of the 
trachea with coughing. Third degree is complete 
collapse of the trachea with coughing. In fourth 
degree tracheomalacia, there is complete collapse of 
the trachea with coughing and ectasia of the trachea 
during suspended respiration. 

Focal tracheomalacia is a definite localized change 
in tracheal caliber out of proportion to the mobility 
of the remaining trachea. The increase in severity 
of chronic obstructive pulmonary disease appears to 
parallel the degree of tracheomalacia, which appears 
to progress with increased age. Focal tracheomalacia 
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is often associated with surgery (tracheostomy, 
intubation), 

The complete meaning of this correlation between 
degree of tracheomalacia and progressive severity of 
chronic obstructive pulmonary disease is not under- 
stood at the present time and no logical method of 
classification of the degree of tracheomalacia has 
been previously suggested. With the classification of 
tracheomalacia set forth here, a close evaluation of 
future cases will possibly pinpoint the correlation 
between tracheomalacia and progressive pulmonary 
disease. 

Treatment of tracheomalacia with strut operations 
has been useful in delaying the progression of ob- 
structive pulmonary disease, but it has not been 
completely successful, as malacia then develops 
above and below the point of the strut. Perhaps de- 
velopment of a treatment for tracheomalacia will 
also be instrumental in preventing progressive pul- 
monary disease.—William O. Havens, M.D. 


OuBerT, F., Wicks, L., and Zwintz, E. Zur 
R6ntgendiagnose der sogenannten intra- 
lobären Sequestration der Lunge. (Roentgen 
diagnosis of so-called intralobar sequestration 
of the lung.) Radiol. clin. et biol., 1973, 42, 90- 
109. (Address: Dr. F. Olbert, Leiter der 
Rontgenstation des Angiologisch-Diagnos- 
tischen Institutes, der I. Chirurgischen 
Abteilung des Krankenhauses der Stadt 
Wien-Lainz, Wolkersbergenstrasse 1, A-1130 
Wien 13, Austria.) 


Intralobar pulmonary sequestration represents a 
hamartoma-like malformation. It appears as a 
separate pulmonary mass in the lower lung fields 
posteriorly and obtains its blood supply from the 
descending aorta either above or below the dia- 
phragm. 

There are 3 variations according to the roentgen 
appearance: (1) pseudotumorous form being well 
encapsulated; (2) pseudoabscess form with presence 
of a fluid level; and (3) bronchiectatic form with 
multilocular cysts ‘through communication with the 
stomach or esophagus. Communication with the 
bronchial tree may also occur. 

Lateral tomograms aid in obtaining a detailed out- 
line of the mass and occasionally in demonstrating a 
band-like density of the aberrant artery. Broncho- 
grams show a displacement of the bronchial tree as it 
is encroached upon by the mass, while a selective 
aortogram will actually succeed in filling of the sup- 
plying artery. Three cases are reported and illus- 
trated. 

The first patient was a 20 year old woman with a 
group of round foci in the left lower lung field 
posteriorly, discovered as an incidental finding on 
routine chest roentgenograms. At surgery, 3 supply- 
ing arteries were found to originate from the ab- 
dominal aorta. 
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The second patient was a 33 year old woman suf- 
fering from a gynecologic disorder. Routine chest 
roentgenograms disclosed confluent band-like densi- 
ties in the right lower lung field posteriorly as in 
bronchiectases. Tomograms showed cyst-like radio- 
lucencies in the same area. Only the selective aorto- 
gram revealed the full extent of the mass supplied by 
an aberrant artery measuring 6 mm. in diameter. 

The third patient was a 30 year old man, who had 
suffered from bronchiectases since childhood and 
from repeated bouts of hemoptyses alternating with 
copious purulent sputum for the past 10 years. Chest 
roentgenograms showed an ill-defined abnormal 
density in the left lower lung field posteriorly. A 
selective aortogram disclosed a large aberrant artery 
originating in the abdominal aorta. 

In all'3 cases the aberrant arteries were ligated 
followed by a lobectomy which resulted in complete 
recovery.— Ernest Kraft, M.D. 


ZWINTZ, VON E. Ergebnisse nach Resektion von 

- Lungenmetastasen. (Results after resection 
of pulmonary metastases.) Wien. klin. 
Wehnschr., Sept., 1973, 85, 604-606. (From: 
I. Chirugische Abteilung des Krankenhauses 
der Stadt Wien-Lainz, Wolkersbergenstrasse 
1, A-1130 Wien, Austria.) 


Pulmonary metastases may remain asymptomatic 
for prolonged periods of time and when detected 
are too widespread for a surgical approach. Never- 
theless, even a bilateral involvement and recurrent 
metastatic seeding form no absolute surgical contra- 
indication. 

In a series of 232 patients with pulmonary seed- 
Ing, 31 (14.2 per cent) could be considered for an 
operation. There were 7 pneumonectomies, 2 bilob- 
ectomies, 17 lobectomies, 4 segmental resections, and 
3 extirpations among 18 men and 13 women. In 2 
patients it was possible to perform a second operation 
for recurrences which had developed after the first 
operation. 

In the first patient a right upper lobe lobectomy 
had been performed 6 years after a nephrectomy. 
Fifteen months later a left upper lobe lobectomy was 
done and still 6 months later a cerebral metastasis 
was operated on. The patient lived an additional 9 
months or 24 years after the first operation on the 
right lung. 

The second patient was a woman who had been 
operated on for a meningeal hemangiopericytoma. 
Thirteen years later a lobectomy of the left upper 
lobe was performed and still 15 months later a rib 
lesion in the same location was resected. 

Solitary metastases were found in 18 patients with 
epithelial tumors (kidneys 10 times, colon 4 times, 
breast 3 times, and uterus I time) and in 15 patients 
with mesenchymal tumors (extremities 7 times; 
uterus and brain, 2 each; breast, eye, neck, and spine, 


I each), 
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Follow-up studies of the 31 patients were possible 
up to 11 years. The § year survival rate was 10 per 
cent (3 patients). One patient was still alive after 11 
years. This patient had had an amputation of the 
right leg for an osteogenic sarcoma and a lobectomy 
of the right middle lobe 2} years later. No further 
metastatic spread was observed during the period 
of II years. 

Operations for metastatic tumors are indicated 
after the primary tumor had been eradicated and no 
local recurrence had developed.—Ernest Kraft, M.D. 


StoLorr, Irwin L. The prognostic value of 
bronchoscopy in primary lung cancer: a new 
perspective for an old procedure. ¥.4.M.2., 
Jan., 1974, 227, 229-230. (Address: Thomas 
Jefferson Medical College, 1025 Walnut 
Street, Philadelphia, Pa. 19107.) 


A retrospective analysis of the 1,038 lung cancers 
detected with photofluorography by the Philadelphia 
surveillance unit was made. These tumors were 
divided into those that involved the stem bronchi, 
and those that involved the peripheral bronchi. 

Of 1,038 primary lung cancers, bronchoscopic 
results were available for 860 cases. Among these 
860 cases, 132 persons or 15 per cent were found to 
have a tumor in a stem bronchus; 141 (16 per cent) 
had peripheral bronchial cancers; 251 (29 per cent) 
had a normal bronchoscopy; and in 341 (40 per cent) 
some other bronchoscopic findings such as extrinsic 
compression or secretions were noted. 

The 1, 2, and § year cumulative survival rates 
(life table method) of 132 patients with stem 
bronchial cancers were 12, 3.7, and 1.7 per cent, re- 
spectively. These survival rates are less then the 
survival for those with more peripheral cancers 
(32, 22, and 14 per cent, respectively). 

Eighty-six cases (65 per cent) of the stem carci- 
nomas were considered inoperable. Thoracotomies 
were performed on the other 46. Twenty-two were 
exploratory, 19 were palliative resections, and 5 were 
thought to be curative. Only 1 patient has survived 
for more than 5 years. His cancer was considered 
inoperable and he received “curative” irradiation to 
his primary tumor. Four patients were dead within 1 
month of their surgery giving an operative mortality 
of 9.6 per cent. 

The author suggests that due to the relatively high 
operative mortality and the poor prognoses, patients 
with invasive carcinoma in the stem bronchi should 
not be operated on.—Frederick P. Stitik, M.D. 


ABDOMEN 


WARrTER, P., BERNHARD, J. D., Tonaio, J., and 
Kempr, F. Les aspects radiologiques de 
’hématome duodénal. (Radiologic findings 
in duodenal hematoma.) ¥. de radiol., 
d électrol. et de méd. nucléaire, Oct., 1973, 54, 
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703-709. (Address: P! P. Warter, Travail du 
Service de Radiologie du Pavillon Chirurgical 
A, C.H.U., F 67000 Strasbourg, France.) 


Multiple manifestations of duodenal hematoma 
can be recognized on barium examination, in addi- 
tion to the familiar ‘“‘coil spring” configuration. Seven 
patients are reported, illustrating a spectrum of the 
abnormality. 

Duodenal hematoma is of traumatic origin in 
children, and often in adults. Other causes relate 
usually to pancreatic disease or coagulation dis- 
orders. 

On the plain film roentgenogram, the right psoas 
margin may be obliterated due to associated bleed- 
ing. The stomach on barium examination is dis- 
tended, with delayed evacuation. 

There is partial or, rarely, complete narrowing of 
a portion of the duodenal loop. In the latter event, 
no specific diagnosis of hematoma can usually be 
made. In the partial form, the narrowing is usually 
long, segmental, and nonconcentric. It may appear 
as an external slightly convex impression, or as a 
filling defect resembling a benign tumor when 
seen en face. There is usually mucosal modification 
in the narrowed zone, with thickening, thumb print- 
ing, palisading, or “coil spring.” Two of the cases 
demonstrated filling of a pseudoaneurysmal pocket 
communicating with the duodenal lumen in the 
region of the hematoma.—A/an E. Oestreich, M.D. 


SCHECHNER, STEPHEN A., Mitier, Ira D., 
EnRLICH, Frank E., Knapp, Ropert W., 
and MuLLen, JoserpH T. “Innocent” pneu- 
mobilia: report of a case and review of the 
literature. 4.M.4. Arch. Surg., Jan., 1974, 
708, 118-120. (Address: Stephen A. Schech- 
ner, M.D., Box 634, US Naval Hospital, 
Portsmouth, Va. 23708.) 


Pneumobilia is an uncommon roentgenologic find- 
ing in a patient who has not had previous right upper 
quadrant abdominal surgery. 

The presence of gas in the biliary system usually 
indicates an abnormal connection between the 
biliary and gastrointestinal tracts. In almost all 
cases, surgical intervention will be required to cor- 
rect the underlying pathologic condition. If chole- 
lithiasis or choledocholithiasis is not found at the 
operating table, care must be taken to inspect 
thoroughly the biliary tree, pancreas and gastroin- 
testinal tract for other pathologic conditions. 

A 31 year old woman was found to havepneumobilia 
during evaluation for right upper quadrant abdomi- 
nal pain. Preoperative studies and surgical explora- 
tion failed to uncover any cause for the abnormal 
gas, and it was still present 1 year postoperatively. 
Incompetence of the sphincter of Oddi may be the 
only cause found to explain the pneumobilia. The 
authors recommend cholecystectomy in such cases 
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to prevent the subsequent develepment of ascending 
cholangitis— a complication resulting from infection 
in the relatively static pool of gallbladder bile.— 
David Morse, M.D. 


Porovsky, Jurio, WIENER, STEPHEN N., 
FELDER, PETER A., BIRAMJE, Aspi, and 
ReypMan, MELVIN. Liver trauma: conserva- 
tive management and the liver scan. 4.M.A. 


Arch. Surg., Feb., 1974, 227, 753-756. (Ad- 
dress: Julio Popovsky, M.D., 11811 Shaker 


Boulevard, Cleveland, Ohio 44120.) 


Five patients with trauma ranging from blunt 
(auto accident) to penetrating (gunshot wound) 
were evaluated by liver scan. 

The authors indicate that differentiation between 
laceration of the liver, intraparenchymal hematoma 
and subcapsular hematoma was possible. Confirma- 
tion by angiography was available in 3 of 5 cases. No 
normal livers were included. 

A conservative (f.e. nonoperative) therapeutic 
approach was utilized successfully in 4 of 5 patients. 

The conclusion is reached that accurate diagnosis 
and close clinical observation are necessary in the 
conservative approach and that liver scanning can 
be helpful in patient evaluation—Donald P. 
Harrington, M.D. 


MACGREGOR, ALEXANDER M. C., and Haw- 
KINS, I. F., Jr. Selective pharmacodynamic 
angiography in the diagnosis of carcinoma of 
the pancreas. Surg., Gynec. € Obst., Dec., 
1973, 737, 917-921. - (From: The Depart- 
ments of Surgery and Radiology, College of 
Medicine, University of Florida, Gainesville, 
Fla.) 


Mortality rates.for carcinoma of the pancreas have 
been rising progressively, largely because few pa- 
tients are referred for surgery while their lesions are 
still small. By the time pain or jaundice þecomes 
evident, the malignant lesion almost always has 
become inoperable because of local spread or dis- 
tant metastases. 

Earlier reports of pancreatic angiography were 
usually retrospective evaluations of celiac artery 
injections, utilizing some technique other than high 
volume rapid flow injections of contrast material. 
This resulted in an estimated preoperative diagnostic 
accuracy rate of 66 per cent with carcinoma of the 
pancreas. 

In this study, the authors investigated 100 con- 
secutive patients prospectively in terms of ability to 
catheterize pancreatic vessels: for the comparison of 
celiac or first order celiac artery branch injections 
with direct pancreatic artery injections; for the com- 
parison of injections with vasodilators and those 
without; and for accuracy of roentgenologic 
diagnosis. 
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The accuracy of angiographic diagnosis of pan- 
creatic disease was found to increase directly with 
thé degree of visualization of the vessels within the 
pancreas itself. This, in turn, varied directly with 
the success in selectively catheterizing pancreatic 
vessels. Celiac.artery stenosis prevented catheteriza- 
tion of either the celiac axis or its branches in 9 per 
cent of patients. Injections of first order branches, 
hepatic or splenic arteries, were obtained in 86 per 
cent of the patients, while placement of the catheter 
in the gastroduodenal, dorsal pancreatic, great 
pancreatic artery, or inferior or superior arcade was 
achieved in 50 per cent. 

If direct catheterization of the pancreatic arteries 
could not be achieved, similar results could be ob- 
tained by the use of Priscoline to dilate the pan- 
creatic arterial inflow or epinephrine to reduce the 
peripancreatic arterial flow, forcing contrast ma- 
terial into the more proximal part of the pancreatic 
vessels. All of these methods required high volume 
rapid flow injection of the contrast material. 

The diagnostic criteria used were modified from 
the experience of previous authors. They emphasize 
the importance of intrapancreatic vessel encasement, 
arterial occlusion, and lack of increased vascularity 
in differentiating carcinoma from pancreatitis, in 
which vascularity is diffusely increased and the 
veasels, although irregular or beaded, are intact. 

Use of this selective pharmacodynamic method 
resulted in a 92 per cent diagnostic accuracy rate, 
including 2 patients with 1.5 cm. diameter carci- 
nomas in the head of the pancreas. No false negative 
diagnoses were made. Two false positive diagnoses 
were made, I in a patient with delayed rupture of the 
spleen and associated small vessel changes in the tail 
of the pancreas due to a previous operation, and 1 in 
a patient with a chronic pericolic abscess in relation 
to the transverse mesocolon. 

In summary, the authors feel that from a surgical 
standpoint the availability of a technique which 
offers a 92 per cent diagnostic accuracy rate of an 
otherwise inaccessible and ill-defined organ is a con- 
siderable advance. Combining a zero false negative 
rate with a false positive rate of 2 to 6 per cent, and 
an incidence of significant complications of less than 
} per cent warrants additional encouragement of its 
routine use in the evaluation of carcinoma of the 
pancreas. 

The criterion of utilization should be suspicion of 
the disease—Donald M. Monson, M.D. 


GENITOURINARY SYSTEM 


Peeters, F. L. M. The renal angiogram in 
tuberculosis. Radiol. clin. et biol., 1973, 42, 
488-499. (Address: Pauluslaan 13, Nij- 
megen, The Netherlands.) 


Hematogeneous dissemination of a tuberculosis 
infection’ to the kidneys implies that the renal 
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parenchyma is the first to be involved by the tubercle 
bacillus. The initial tissue response is one of pro- 
liferation, in which small nodules (tubercles) are 
formed. 

Five stages in the dissemination of renal tubercu- 
losis are postulated. The first stage is cortical tuber- 
culosis, with or without caseation or coalescence of 
several tubercles into a single large focus. The second 
stage involves dissemination into the papillae and 
the minor calyces; this is also ulcero-cavitary 
tuberculosis. The first and, in particular, the second 
stage involve bacteriuria, with a grave risk of 
ureteritis and cystitis. The third and fourth stages 
are characterized by caseation and fibrosis. The 
caseation can lead to cavitation; the fibrosis causes 
strictures, particularly in the tissues surrounding 
the renal pelvis. Strictures may occur also in the 
ureter, but more frequently the ureter becomes a 
rigid, wide tube with a thickened wall. The fifth 
stage is loss of renal function, be it due to hydro- 
nephrosis as a result of obstruction, or as a result of 
extensive fibrosis with atrophy. 

The primary angiographic findings, in order of fre- 
quency, were: reduced vascularization of areas in- 
volved; irregular contours of the arteries; occlusion 
of smaller vessels, giving rise to defects in the 
nephrogram; and signs of an expanding process, 
e.g., displacement of vessels. 

Secondary angiographic findings included: evi- 
dence for parenchymal scarring and retraction, with 
vascular occlusion, suggestive of infarction; filling of 
the capsular artery which denotes the original size of 
the kidney in cases where there has been complete 
destruction of the renal parenchyma; and dilatation 
of tortuous ureteral arteries. The latter, however, is a 
very nonspecific finding, occurring with various 
ureteral inflammatory processes, benign and malig- 
nant tumors, and reduced blood flow in the renal 
artery or the aorta. 

On a theoretic basis the renal angiogram shou d be 
able to detect small cortical tuberculous lesions 
before the excretory urogram becomes positive. On a 
practical basis patients either do not have angio- 
grams during this first stage, or the small vessel 
detail is such that these early lesions cannot be de- 
tected on standard angiograms. Magnification tech- 
niques are suggested for further evaluation. 

For the time being the value of angiography in the 
diagnosis of renal tuberculosis does not seem to lie 
in the possibility of diagnosing this disease as such in 
an earlier stage. The principal merit of angiography 
is that it can help to establish the possible cause of 
renal nonfunction and eliminate the possibility of a 
malignant tumor.—Dona/d M. Monson, M.D. 


JACKMAN, Rocer J., and Stevens, G. MELvIN. 
Benign hemorrhagic renal cyst: nephroto- 
mography, renal arteriography, and cyst 
puncture. Radiology, Jan., 1974, 770, 7-13. 
(Address: Roger J. Jackman, M.D., Palo 
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Alto Medical Clinic, 300 Homer Avenue, 
Palo Alto, Calif. 94301.) 


Six case reports of benign hemorrhagic renal cysts 
are presented. 

Benign hemorrhagic renal cyst is defined in this 
study as a cyst containing degenerating hemorrhagic 
material without evidence of malignancy. Nephroto- 
mography (5 cases) and renal angiography (3 cases) 
showed findings consistent with a renal cyst. In each 
of the 6 cases at cyst puncture there was hemor- 
rhagic aspirate containing degenerating hemor- 
rhagic material. None had positive cytology and 1 
had fat present. The cyst cavity was irregular in 3 
and smooth in 3. In 2 of the cases with irregular cyst 
cavities the entire mass seen at nephrotomography 
could not be accounted for. Surgical confirmation of 
benign hemorrhagic cyst was obtained in 2 patients 
with irregular cyst cavities and at autopsy in the 
other patient with an irregular cyst cavity. The other 
3 patients are being followed with a presumptive 
diagnosis of benign hemorrhagic cyst. 

In 13 other cases of cyst puncture there was 
hemorrhagic aspirate. In all of these only fresh blood 
was present, usually a small amount at the beginning 
of the aspiration. In none were there degenerating 
erythrocytes, epithelial cells, or malignant cells. 
These were all felt to be secondary to traumatic cyst 
punctures and no further studies were done. 

The following recommendations are therefore 
made. In the presence of hemorrhagic aspirate at 
cyst puncture, traumatic causes can be eliminated by 
gross inspection and cytology. In those having 
hemorrhagic aspirate with tumor vascularity on the 
arteriogram or positive cytologies, surgery is recom- 
mended. In the patient having a degenerating hemor- 
rhagic aspirate with a typical cyst pattern at 
nephrotomography and angiography as well as a 
smooth cyst cavity and the entire mass seen by 
nephrotomography accounted for, a presumptive 
diagnosis of benign hemorrhagic cyst can be made. 
These patients may be followed. In those patients 
with a similar combination of findings, but having an 
irregular cyst cavity or being unable to account for 
the entire renal mass, exploration is recommended. 
Gross inspection as well as biopsy should be done. In 


these patients nephrectomy can thus be avoided.— 
A. K. Teaford, M.D. 


PoLLacK, Howarp M., and Porky, Georce L. 
Roentgenographic manifestations of sponta- 
neous renal hemorrhage. Radiology, Jan., 
1974, 770, 1-6. (Address: Howard M. Pol- 
lack, M.D., Department of Radiology, 
Episcopal Hospital, Front Street and Lehigh 
Avenue, Philadelphia, Pa. 19125.) 

Although “spontaneous” renal bleeding (bleeding 


without a history of trauma) usually manifests itself 
as hematuria, there are occasions when some or all of 
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the blood does not communicate with the collecting 
system. Under such circumstances, and especially if 
the bleeding is arterial, a hematoma may develop. 

. Twenty-two cases were analyzed for radiographic 
signs and underlying etiologies. Ten tumors were 
included and 5 cases were due to bleeding diathesis. 

Intrarenal hematomas exhibit the urographic char- 
acteristics of a radiolucent renal mass without neo- 
vascularity at angiography. Complete resorption in 
the uncomplicated case should occur in several weeks 
to months. Incomplete resorption should raise the 
possibility of tumor. One ease each of renal infarc- 
tion and bleeding diathesis caused the intrarenal 
hematomas in this series. 

When the source of bleeding is close to the renal 
capsule, the hematoma may dissect the capsule away 
from the renal parenchyma. This form of bleeding 
is usually self-limited due to tamponade. Enlarge- 
ment of the renal outline may be the only urographic 
sign. Flattening, usually involving the outer border, 
is characteristic at arteriography or nephrotomogra- 
phy. Elevation of the renal capsule may be seen at 
angiography. Five of the g cases of subcapsular 
hematomas were associated with neoplasms. Only 1 
neoplasm was seen at arteriography. Four radio- 
graphically undetected lesions ranged in size from 
5 to 10 mm. in diameter. Bleeding diathesis, renal 
infarction and 1 case of unknown etiology made up 
the 4 remaining cases. Although surgery is usually 
employed in these cases, the authors recommend 
meticulous inspection for tumor because of the high 
incidence of occult neoplasms at arteriography in 
their series. 

When the hematoma breaks through the renal 
capsule, it gains access to the perirenal space. This 
sequence is frequently seen with trauma, but less 
commonly in spontaneous hematoma. A large soft 
tissue mass is seen in the abdomen, and the outline 
of the kidney and upper psoas margins are obliter- 
ated. The kidney may be displaced and may show 
impairment of renal function. Two neoplasms and 3 
cases of drug polyarteritis comprised this group. 
Arteriography was not performed in the cases of 
neoplasms. 

Three tumors, 2 cases of bleeding diathesis, and 1 
case of polyarteritis presented as combined patterns 
of hematomas.—fon F. Bergstrom, M.D. 


Jaconerre, J. Ricard, McGinnis, KENNETH 
D., and Zesxinp, H. Jay. Pericapsular renal 
veins: recognition without angiography. Ra- 
diology, Feb., 1974, 770, 283-287. (Address: 
J. Richard Jaconette, M.D., Department of 
Radiology, Mount Carmel Mercy Hospital, 
Detroit, Mich. 48235.) 


Dilated pericapsular renal veins occur with an inci- 
dence of 57 per cent in renal cell carcinoma. A 
weighted retrospective study done by the authors 
using 47 cases of renal cell carcinoma, 47 cases of 
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renal cysts, 47 cases of pyelonephritis, and additional 
cases of miscellaneous neoplastic disease and cases 
of tumor simulating~ conditions such as hydro- 
nephrosis, renal carbuncle and perinephric abscess 
documents the high incidence of dilated pericapsular 
renal veins. The conclusion from the study was that 
these dilated veins occur with great frequency in 
renal cell carcinomas, but rarely in benign disease. 

The dilated pericapsular renal veins present as 
irregular serpiginous soft tissue density shadows 
lying in the perirenal fat. The veins may lie parallel 
to the margin of the kidney or may lie in the fat 
adjacent to the associated renal mass. The authors 
recommend the use of high dose urography to better 
delineate these abnormal veins. Tomography was 
used as an adjunct in the study of a number of cases. 
Generally, there was better demonstration of the 
dilated pericapsular veins with contrast material. 

The demonstration of collateral pericapsular 
veins has been described previously in renal cell 
carcinoma with involvement of the renal vein by 
thrombus or neoplasm. The authors indicate that 
abnormal pericapsular veins are seen more fre- 
quently in renal cell carcinoma when the vein is 
involved. However, they found abnormal! pericap- 
sular veins in 7 of the cases without vein in- 
vasion and in 6 cases of benign disease. Because of 
these 13 cases without renal vein involvement, the 
authors concluded that renal vein involvement is not 
necessary to produce the dilatation of pericapsular 
renal veins. Dilatation may be simply the cream of 
hypervascularity. 

In summary, distended pericapsular veins are 
found rarely in renal cysts. The presence of peri- 
capsular veins is supportive evidence of renal cell 
carcinoma, although a suppurative process should 
also be considered. Abnormal dilated pericapsular 
veins do not necessarily suggest renal vein compres- 
sion or invasion by tumor or thrombus.—7. P. 
Eberts, M.D. 


Laurent, Y. Les diverticules multiples ou di- 
verticulose de l’uretére; un syndrome radio- 
clinique rare. (Multiple diverticula or di- 
verticulosis of the ureter; a rare radio-clinical 
syndrome.) F. belge de radtol., Sept.—Oct., 
1973, 56, 383-392. (Address: Chef de Service 
à la Clinique César de Paepe, Maitre de Stage 
à l’Université Libre de Bruxelles, 186, avenue 
de Messidor, B-1180 Bruxelles, Belgium.) 


Several small diverticula of one or both ureters 
have rarely been noted in patients with urinary tract 
infection or enlarged prostate. All previously re- 
ported examples were found on retrograde pyelogra- 
phy except for 1 case on intravenous urography. 
Usually the ureter is of normal over-all caliber. 

Two patients, men about ṣo years old, were found 
on intravenous urography to have a few very small 
diverticula in the lumbar portion of the right ureter. 
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In the first case, who had urinary tract infection, the 
diverticula were noted only while external compres- 
sion was applied to the ureters. The other patient had 
a prostatic adenoma; his diverticula were seen on a 
perfusion intravenous urogram with no external 
compression. 

Such miniscule diverticula are possibly overlooked 


even when present. The etiology remains unproven. 
—Alan E. Oestreich, M.D. 


CataLtano, Dino. Controllo farmacoangio- 
grafico selettivo di ematuria post-traumatica. 
(Selective pharmaco-angiographic control of 
post-traumatic hematuria.) Radiol. med., 
Sept., 1973, 59, 800-802. (Address: Ospedale 
S. Gennaro, 25 via S. Gennaro dei Poveri, 
[-80136 Napoli, Italy.) 


Well known is the value of selective angiography 
in the demonstration of hemorrhages from various 
internal organs. Recently, this procedure has found 
a new important role in the control of the hemor- 
rhage by selective vasoconstrictor infusion into the 
bleeding artery. The author has obtained complete 
control of a renal hemorrhage by selective pharmaco- 
angiography. 

A 37 year old man was admitted to the Division 
of Urology because of hematuria following severe 
trauma. After the first emergency therapeutic pro- 
cedures, it was decided to perform selective angi- 
ography of the right kidney, where the symptoma- 
tology indicated the lesion to be present. This study 
revealed no gross distortion of the renal parenchyma, 
but showed rupture of at least 3 segmental intra- 
parenchymal arteries with extravasation. The kidney 
was nonfunctioning. Because of the extent and type 
of the pathologic changes, it was decided to postpone 
the surgical intervention and to try selective vaso- 
constrictor infusion through the catheter left in 
situ. A 1 to 1,000 solution of adrenalin was used and 
500 ug. was introduced. At the end of the infusion, 
only the main renal arteries were opacified by the 
contrast medium. Because of the satisfactory result, 
a second infusion of adrenalin in the same amount 
and solution was carried out. An angiogram per- 
formed 30 minutes after this second infusion demon- 
strated a normal opacification of the intrarenal cir- 
culation and no evidence of extravasation. The 
catheter was then withdrawn and the patient kept 
under strict observation. 

Multiple vesical washings resulted in the elimina- 
tion of the vesical blood clots, and 24 hours later 
there was no evidence of hematuria. 

Excretory urography performed 2 days after ad- 
mission showed normal excretion and concentration 
bilaterally, without evidence of gross pathologic 
changes in the morphology of the collecting system 
of the right kidney. This return to normal function 
and morphology has persisted in several control 
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studies at longer periods of time.—/. F. Govoni, 
M.D. 


ELKIN, Mitton, GOLDMAN, STanFrorD M., and 
Meng, Cuien-Hsinc. Ureteral obstruction 
in patients with uterine prolapse. Radiology, 
Feb., 1974, 770, 289-294. (Address: Milton 
Elkin, M.D., Department of Radiology, Al- 
bert Einstein College of Medicine, Bronx, 
N. Y. 10461.) 


Procidentia as a cause of upper urinary tract dila- 
tation in elderly patients is discussed by the authors 
using Ig separate cases. Intravenous urography, 
including study in the prone position, was performed 
on all patients, with erect views obtained when 
possible. All but 1 of the 19 patients had third degree 
prolapse of the uterus. The 1 patient without pro- 
lapse was 30 years post hysterectomy; however, she 
had severe vaginal prolapse and a large cystocele. 
The average age was 72 years. 

All cases showed some degree of upper urinary 
tract dilatation. The erect position studies demon- 
strated the prolapse of the bladder with caudal dis- 
placement of the trigone the best. One patient who 
was 3 years and 3 months post LaFort’s colpocleisis 
demonstrated less dilatation on a follow-up study. 

Since 74 per cent demonstrated urinary tract 
infection, excretory urograms are recommended in 
any patient with procidentia. If significant dilatation 
is found, the authors recommend corrective surgery. 
The caudal displacement of the trigone with resultant 
mechanical deformity of the meatus is postulated by 
the authors as the cause of the low ureteral obstruc- 
tion.— Robert F. Kuhnhein, M.D. 


SKELETAL SYSTEM 


Govont, Antonio F. Osteofiti della colonna 
cervicalle e disfagia. (Osteophytes of the 
cervical spine and dysphagia.) Radio/. med., 
Sept., 1973, 59, 769-780. (Address: Queens 
Hospital Center, 82-68 164th Street, Jamai- 
Gi, N: Y. tigin) 


Hypertrophic spondylosis of the cervical spine 
and the frequent association with neurologic symp- 
tomatology, related to the pathologic changes in the 
cervical vertebrae involved, are well known. Rather 
infrequent are, however, the reports on dysphagia 
produced by spondylosis deformans involving the 
cervical vertebrae. 

The author’s report deals with 12 cases in which 
osteophytes of the anterior margins of 2 or more 
vertebrae resulted in dysphagia by direct pressure on 
the cervical esophagus. 

Reviewed are the most accepted theories on the 
development of these osteophytes and analyzed is the 
anatomic relationship between the esophagus and 
the cervical spine, which would explain the symp- 
tomatology presented by the patients. 
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The decades most frequently affected, as it ap- 
pears from an analysis of the 70 cases previously 
reported, and of the author’s cases, are the sixth, 
seventh and fifth. The vertebral bodies mostly in- 
volved are C6-C7, Cs—C6 and C4-Cs. There is a 
greater incidence in the male sex. 

The treatment is palliative and only in 15 cases 
was the symptomatology such as to require the 
surgical removal of the osteophytes. 

Numerous illustrations demonstrate the roentgen 
findings presented by the patients, whose histories 
are reported in detail.—Z. Frederick Lang, M.D. 


Wirucu, von E., and Enorert, M. Das 
Metakarpalzeichen. (The metacarpal sign.) 
Fortschr. a. d. Geb. d. Rénigenstrahlen u. d. 
Nuklearmedizin, Oct., 1973, 779; 443-450. 
(Address: Priv.-Doz. Dr. E. von Willich, 
Universitats-Kinderklinik, Rontgenabteilung, 
Hofmeisterweg 1-9, 6900 Heidelberg 1, Ger- 
many.) 


The metacarpal sign relates to the length of the 
fourth metacarpal bone. The relative length is deter- 
mined by a line drawn tangentially to the fourth and 
fifth metacarpal heads. When this line passes through 
the third metacarpal head, the metacarpal sign 
proves positive, as the fourth metacarpal bone is 
now considered “short.” A borderline sign exists, 
when the tangential line also forms a tangent to the 
third metacarpal head, while normally the line by- 
passes this bone distally. Short fourth metacarpal 
bones are usually encountered in cases of gonadal 
dysgenesis. 

The metacarpal sign was tested in the left hand of 
1,000 children who had been hospitalized for various 
disorders. There were 558 boys and 442 girls, ranging 
in age from 3 days to 17 years. The average age was 
§ years and 9 months. The metacarpal sign proved 
positive in 60 boys and 45 girls (10.4 per cent) in- 
cluding 37 children with borderline findings. The 
positive sign was noted to increase in frequency with 
advancing age. ` 

An abnormal maturation could not be related to 
the metacarpal sign as 39 children presented with a 
retarded growth and 8 with an accelerated develop- 
ment. The most common clinical findings in this 
group included brain damage, obesity, retarded 
growth, and convulsive disorders, while endocrine 
diseases could not be observed. 

In a separate group of 14 girls with gonadal dys- 
genesis the metacarpal sign could only be found 
twice. This inconclusive result could be attributed 
to the early age of the patients as the positive meta- 
carpal sign was reported much more frequently in 
adolescents. Therefore, it is believed that it could 
develop at or after puberty. 

Since the metacarpal sign was mostly noted in the 
general population, it could be attributed toa normal 
variant of a familial trait—Ernest Kraft, M.D. 
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RADIATION THERAPY 


WerLLwoonp, J. M., and. Jackson, B. T. The 
intestinal complications of radiotherapy. 
Brit. J. Surg., Oct., 1973, 60, 814-818. (From: 
St. Thomas’s Hospital, London, England.) 


The authors reviewed 38 patients seen with in- 
testinal complications following irradiation of the ab- 
domen at the St. Thomas Hospital. All but 1 patient 
had malignant disease, and most patients had a 
pelvic neoplasm. 

Proctocolitis, rectal ulcers, steatorrhea, large and 
small bowel strictures, perforations, and fistulas were 
noted. Many of these complications occurred to- 
gether, and one complication often progressed to 
another. Colitis, ulcers, and steatorrhea were usually 
early changes compared with strictures. Perforation, 
fistulas, and anal strictures were seen as late com- 
plications. 

The progressive nature of these complications is 
stressed, i.¢., proctocolitis preceded the development 
of colorectal strictures by up to 44 years. 

Clinically, abdominal pain usually indicated stric- 
ture, and pain on defecation usually indicated rectal 
ulcer or stricture. Patients with diarrhea had malab- 
sorption of fat, vitamin By, and calcium. 

The histologic changes in the operative specimens 
all showed findings consistent with the post radiation 
changes described in the literature. In addition, the 
authors noted an increase in the submucosal fibrous 
tissue, well developed arterial sclerosis, and marked 
lymphatic ectasia. 

The radiologic findings included mucosal abnor- 
malities, strictures, and nodular filling defects. Some 
of the strictures had many features to suggest malig- 
nancy, and others simulated the findings in the termi- 
nal ileum seen in regional enteritis. The nodular fill- 
ing defects were very difficult to distinguish from 
metastases. Mucosa! folds were found to be thickened 
and there was dilution of the barium in some cases. 

The authors found that late intestinal complica- 
tions followed irradiation from a few months to many 
years. In the past, radiation dose, pelvic adhesions, 
and vascular changes have been considered in the 
etiology of post radiation changes. 

In this. series vascular changes seemed to fit with 
the time period involved in late complications, and 
explained, in part, the group of patients who de- 
veloped bowel ischemia many years following ir- 
radiation. 

Complications involving bowel-to-bowel anas- 
tomosis were very high, and the authors suggest 
avoiding primary anastomosis. i 

Post radiation changes led to death in 14 patients 
(37 per cent), and 9 of these patients had no evidence 
of recurrent tumor at postmortem examination. 

The early diagnosis of these complications in- 
volved recognizing the clinical signs of diarrhea and 
colic. 
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The roentgenologic diagnosis was confusing because 
the changes mimicked other diseases. In some cases 
nodular filling defects very closely resembled meta- 


static nodules.—Danie/l P. Link, M.D. 


Hucuier, M., Mararosse, M., Matra-Bey, 
G., and Loycug, J. Le traitement chirurgical 
de la maladie de Crohn: revue de 120 cas. 
(Surgical treatment of Crohn’s disease: a 
review of 120 cases.) Presse méd., 1973, 2, 
1931-1934. (Address: M. Huguier, Hôpital 
Rothschild, 43, Bd. de Picpus, F 75012, 
Paris, France.) 


The authors present a review of 120 cases operated 
on between 1953 and 1970. Clinically, the patients 
presented one or a combination of the following 
symptoms: abdominal pain (108 cases), sometimes of 
obstructive type (22 cases); diarrhea (108 cases), 
sometimes profuse (12 cases) or accompanied by 
hemorrhage (18 cases); and loss of weight (96 cases). 
Other less prevalent symptoms included arthralgia 
(17 cases), ocular signs (7 cases), or cutaneous signs 
(2 cases). 

The disease involved the terminal ileum in 42 
cases; the ileum and the right colon in 54 cases (in 31 
of these the whole colon was diseased); the left colon 
in I4 cases; and various other sites in 10 cases 
(duodenum in 3 cases, widespread jejuno-ileurm in 7 
cases). 

A single or repeated intestinal resection was per- 
formed on 111 patients, among these 11 cases con- 
sulted for a recurrence following a previous resec- 
tion performed elsewhere. Among the first group of 
100 patients, recurrences were observed 19 times, and 
false recurrences, attributable to pathologic tissue 
left in place during the first intervention, were en- 
countered 11 times. Among the second group of 11 
patients, recurrences were noted g times and false 
recurrences twice. In more than half of these cases, 
the disease recurred within a 2 year period following 
resection. Late recurrences were rare in this series 
(3 cases out of 23 cases followed for more than 5 
years). 

The cases afflicted by a recurrence were submitted 
to medical or surgical treatment. Two subsequent re- 
interventions were performed in 7 cases, and a third 
was necessary for I of them. 

Of their total of 111 cases, the authors reported 3 
deaths, which is a low rate compared to the rate of 
14 per cent obtained in their surgically treated group 
of ulcerative colitis. —H. P. Lévesque, M.D. 


Martini, Nae, Kuaracy, Mennan M., 
Mevamep, Myron R., Gotsey, Roserr B., 
and Beatriz, Epwarp J., Jr. Bronchiolar 
carcinoma: a review of 152 patients. C/in. 
Bull., 1973, 3, 98-101. (From: Memorial 
Sloan-Kettering Cancer Center, New York, 


N. Y. 10021.) 
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From 1961 to 1968, 1,645 cases of primary carci- 
noma of the lung were treated at Memorial Sloan- 
Kettering Cancer Center. Carcinomas arising from 
the broncho-alveolar tree and having a glandular 
growth pattern were classified as adenocarcinomas 
or broncho-alveolar carcinomas from their growth 
pattern and the amount of tissue destruction. 
Broncho-alveolar carcinomas were more peripheral 
and progressed multifocally along alveolar septa with 
minimal tissue destruction. Adenocarcinomas were 
more proximal and usually progressed in large single 
masses with tissue destruction. There were 152 
broncho-alveolar carcinomas (g per cent of the 1,645). 
Male to female ratio was approximately 2:1; 7 per 
cent of the males and 48 per cent of the females were 
nonsmokers. At detection, 32 per cent had no symp- 
toms, 50 per cent had symptoms less than 3 months 
in duration, and the remainder had symptoms for 
periods longer than 3 months. 

The radiologic findings included: mass density; 
parenchymal infiltrate; and pleural effusion. One 
hundred patients had a mass density (single in 91, 
multiple in 9); 15 patients had infiltrates simulating 
pneumonia, but only 1 patient was febrile; 37 pa- 
tients had pleural effusion, and in 16 of these, it was 
the only radiologic finding. Thoracentesis in 29 pa- 
tients showed malignant cytology in all cases. Carci- 
nomas were on the right in 88 patients and on the 
left in $1 patients. Bilateral lesions were found in 13 
patients. Most of the tumor masses were small, and 
only § were greater than 6 cm. in diameter. 

Diagnosis was established by sputum cytology (20 
per cent), pleural cytology (20 per cent), biopsy of 
metastatic lesions (20 per cent), and thoracotomy in 
the remainder. 

Treatment regimens included: surgery; external ir- 
radiation; and chemotherapy. Sixty-eight resectable 
tumors were found out of 89 patients who were 
treatec, primarily by surgery. Regional lymph node 
dissection was carried out in 12 patients in addition 
to the local resection. There were 6 postoperative 
complications and 4 deaths. Fifty-five patients re- 
ceived external irradiation. A tumor dose of less than 
4,000 rads was given to half of the patients; the other 
half received more than 4,000 rads. Systemic chemo- 
therapy was given only in the presence of pleural 
effusion or distant metastases. Prolonged pleural 
effusions were treated with one or more of the fol- 
lowing: radioactive phosphorus; chemotherapy; ex- 
ternal irradiation and pleurectomy. 

Survival of the 152 patients was 18 per cent at 3 
years and II percent at years. All of the long-term 
survivors had resectable lesions and were treated 
with surgery alone. Patients on other treatment 
regimens had a much more rapid course, and none 
of the patients who presented with pleural effusion 
survived longer than 23 months. Twenty-three per 
cent of the patients, who were detected before symp- 
toms, survived § years or longer. Postmortem studies 
in $7 patients revealed generalized metastatic disease 
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in 36 and single organ metastases in 16 (in order of 
frequency: brain, liver and bone). 

Survival from broncho-alveolar carcinoma was 
shown to be better than for primary lung cancer in 
general. Disease with regional lymph node involve- 
ment was tolerated better than disease with pleural 
involvement. Long-term survival only occurred with 
resectable lesions which were treated by surgery 
alone. 

The authors believe that the spectrum of clinical 
and radiologic features in their cases classified as 
broncho-alveolar carcinoma, histologically, may re- 
flect a group of neoplasms rather than a single entity. 


—Daniel P. Link, M.D. 


TapAdr, L., KApas, I., MArron, Z., NÉMETH, 
A., and Kosaras, B. The significance of 
mammography, galactography, and pneumo- 
cystography in detecting occult carcinomas 
of the breast. Surg., Gynec. & Obst., Dec., 
1973, 737, 965-970. (From: The Radiological 
Clinic, Medical University, The Depart- 
ments of Pathology and Surgery, Baranya 
County Hospital, Pathological Institute, 
and Institute of Anatomy, Histology, and 
Embryology, Medical University, Pécs, Hun- 


gary.) 


Most breast lesions are discovered by the patient 
and about 65 per cent of these have axillary metas- 
tases at the time of discovery. Disease without 
metastases is considered to be early in its course. 
Mammography can reveal disease before there are 
clinical findings in many cases. In the proper 
clinical setting, pneumocystography and galactog- 
raphy may also aid in the detection of early lesions. 
From May 1969 to November 1972, 1,710 patients 
were seen. There were 1,920 mammographies, 56 
galactographies, and 59 pneumocystographies; 258 
malignant and 420 benign lesions were detected, in- 
cluding 22 malignant lesions which were not detect- 
able clinically. Mammography also proved useful in 
detecting a clinically occult primary lesion in the 
presence of metastases. 

In the patients with an abnormal nipple discharge, 
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galactography showed early interductal lesions which 
were not apparent clinically and could not be demon- 
strated by mammography. Cystic lesions may con- 
tain papillary carcinomas in the wall which can be 
found on pneumocystograms. 

The authors stress close cooperation by the sur- 
geon, pathologist and radiologist. They believe that 
by utilizing mammography along with galactography 
and pneumocystography, the mortality for carci- 
noma of the breast can be reduced.—Danie/ P. Link, 
M.D. 


Horowitz, ALFRED L., Resnick, Donan, and 
Watson, Rosin Caird. The roentgen fea- 
tures of synovial sarcomas. Clin. Radiol., Oct., 
1973, 24, 481-484. (From: Department of 
Diagnostic Radiology, Memorial Hospital for 
Cancer and Allied Diseases, 424 East 68th 
Street, New York, N. Y. 10021.) 


Reviewing the experience at Memorial Hospital 
between 1966 and 1970, 45 proven cases of synovial 
sarcomas are recorded. Only 15 patients had roent- 
genograms available for review and formed the basis 
for this radiologic report. 

Apparently all 15 of the cases had some roentgeno- 
logic abnormality. In 10 of the cases a soft tissue 
mass was visible, having no specific diagnostic fea- 
tures. Three of the tumors showed soft tissue cal- 
cification—an incidence of 20 per cent. This com- 
pares with 32 per cent previously published in a 
larger series by Cadman. Three cases showed bone 
abnormality and in this series and others it generally 
took the form of erosive changes due to pressure by 
the adjacent mass. Actual bone invasion, however, 
can occur with localized areas of rarefaction, showing 
little active sclerosis unless treatment has already 
been given. 

It is emphasized that synovial sarcomas are un- 
common malignancies. They need not arise within 
a joint capsule, but may appear along the tendon 
sheath anywhere in an extremity. There is a predilec- 
tion for lower extremity involvement. Although the 
average age of the patients in this series is 34, the 
ages in fact range from g to 64 years.—R. H. Troupin, 
M.D. 
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Yov’ ve done without an 
automatic chest unit this 
long. Hold offa bit. And 
get the Xonics Electron 
Radiography Chest 
System —the single 
greatest x-ray 
advancement since the 
image intensifier. 


ERG will give you sharper 
images and wider diversity 
of diagnostic information. 
From soft tissue to bone on 
a single exposure. And it 
uses less radiation. 


It will give you finished 
sheets in 60 seconds. You 
won't need a dark room. 
The unit requires no 
plumbing aie And 
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Memco is 
interested in 
producing the finest 
x-ray equipment possible. 
They don’t take shortcuts — 
from design through 
production. 


Xonics is interested in 
advanced technology. They’re 
about to introduce the greatest 
x-ray advancement since the 
image intensifier. The Xonics 
Electron Radiography Chest 
System. 


Now the new technology of 
Xonics has joined with the 
production excellence of 
Memco. It’s a natural com- 
bination of energy and re- 
sources that will, in a very 
short time, revolutionize our 
industry. 


Be ready. 

MEMCO, INC. 
Subsidiary of Xonics, Inc. 
2080 Stonington Ave. 


Hoffman Estates, IL 60172 
Telephone 312-884-9300 
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THE ROENTGENOGRAPHIC DIAGNOSIS OF 
DISEASES OF THE THORACIC AORTA by 
Stephen H. Cornell, Univ. of lowa, lowa City. 
Techniques of roentgenography, fluoroscopy and 
catheter aortography are covered in detail. 
Patient preparation, anesthesia, methods of cath- 
eter insertion, catheters used currently, contrast 
media, image recording methods and postaortog- 
raphy patient care are thoroughly discussed. 
“The stated purpose of this book is to bring 
together in one volume the current knowledge 
about diseases of the thoracic aorta with empha- 
sis on roentgenographic examination. The author 
succeeds admirably....This book is recom- 
mended as a ready, concise reference with a good 
bibliography to angiographers who examine the 
thoracic aorta frequently or occasionally. It is 
also valuable to chest roentgenogram readers, 
particularly for the angiogram and plain film 
correlations it contains.” -JAMA ’73, 292 pp., 
220 il., $15.75 


BUILDING A GROUP PRACTICE by Fred W. 
Wasserman and Michael C. Miller , both of the 
Univ. of California, Los Angeles. Provides the 
principles of management as they apply to the 
conceptualizing and developing of a medical 
firm. Written to serve as a guide and reference, it 
includes the advantages and limitations of group 
practice, economies of scale, resource allocation, 
forms of organization, styles of practice, facility 
planning, personnel planning, management and 
medical information systems, and remuneration 
of the physicians — owners and nonowners. ’73, 
188 pp., 5 tables, cloth-$7.95, paper-$5.50 


THE DUCTUS ARTERIOSUS by Donald E. 
Cassels, Univ. of Chicago, Chicago. This mono- 
graph is a detailed report of the ductus arter- 
iosus, a facet of the circulation before birth, and, 
in many, subsequent to this. Information of 
historical interest is included as well as modern 
and recent concepts of the ductus of ligamentum 
contribution to the vascular ring, the subclavian 
steal, the pulmonary circulation and pulmonary 
hypertension and hyaline membrane disease. ’7J, 
356 pp., 151 il. (4 in full color), 16 tables, 
$17.75 


NONTOXIC GOITER: Concept and Controversy 
by Joel I. Hamburger, Northland Thyroid Labor- 
atory, Southfield, Michigan. This volume con- 
tains an in-depth discussion of the methodology 
and interpretation of thyroid scanning with 
emphasis on recent literature on the subject and 
common errors in the interpretation of thyroid 
scans. Clinical determination of the occult or 
asymptomatic variety of subacute thyroiditis and 
laboratory studies confirming this diagnosis are 
covered. The clinical evaluation of thyroid no- 
dules for malignant potential is discussed in 
detail, including the most effective way to 
examine the thyroid gland. A major portion of 
the book is devoted to thyroid cancer from the 
standpoint of pathology, surgical management, 
radiation therapy and patient management. °793, 
232 pp., 75 il., 13 tables, $9.75 


ULCERATIVE AND GRANULOMATOUS CO- 
LITIS by Z. T. Bercovitz, Joseph B. Kirsner, 
Arthur E. Lindner, Richard H. Marshak, Rene B. 
Menguy and Sheldon C. Sommers. Divided into 
four sections, medicine, radiology, surgery and 
pathology, each aspect of ulcerative and granulo- 
matous colitis is covered by an expert. The 
section covering medical aspects deals with clini- 
cal symptoms, differential diagnosis, other pri- 
mary inflammatory diseases of the colon, the 
various complications of these diseases, medical 
therapy and medical indications for surgery. The 
radiology section distinguishes roentgen features 
of the two diseases, and describes roentgen 
changes from the first appearance of the disease 
to the chronic stage. It includes eighty-six excel- 
lent and informative reproductions of x-ray 
films. The surgery section covers the indications 
for surgery, gives detailed accounts of the various 
surgical procedures, and provides a guide for 
immediate and long-range postoperative therapy. 
The section on pathology provides a thorough 
and detailed analysis of the pathological course 
of the two diseases — including gross pathology, 
histopathology, biopsy studies, etc., carefully 
correlated with reproductions of pathological 
Slides. 73, 416 pp. (7 x 10), 239 iL, 7 tables, 
$35.50 
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The visible difference. 
Superior image intensifier MTF 


for higher contrast and finer resolutior 


Fine detail resolution—even above 100 line pairs 
per inch of spatial frequency—isn’t the only 
important consideration to X-ray image quality. 
Contrast is equally important. More efficient 
diagnosis demands both, for increased accuracy 
and information-gathering without compromise. 


Siemens Image Intensifier Systems give you 
higher contrast at any resolution level. Improved 
Modulation Transfer Function (MTF) is the 
reason. The MTF of an image intensifier system 
indicates the contrast at which a sinusoidal 
periodic structure is transmitted as a function 
of the spatial frequency. And because the MTF 
is influenced in all stages through which a 
structure is transmitted, Siemens designed and 
manufactured all system components to match: 
cesium iodide image intensifier, computer 
calculated collimator lens, diaphragm, and 
camera lens. The improved MTF can be seen on 
the graph below, or right in your own hospital 
under actual conditions. 
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“Better Indirect Radiography Through High-Resolution Image Intensifiers.”’ 
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Clysodrast works and works safely. 

Studies have shown that Clysodrast, administered as 
ecommended, rapidly and completely cleanses the colon 
vhile producing no more adverse effects than enemas using 
vater alone. ! ” 


Clysodrast is the only colonic evacuant that can perform 
ill three of these essential actions: 


1. effectively cleanses the colon 
2. prepares the mucosa for deposition of Barium 


3. aids in the complete and rapid elimination of contrast 
nedia when added to the Barium enema. 


Since the release of Clysodrast over a million procedures 
itilizing Clysodrast have been performed. Clysodrast is pack- 
iged in a convenient unit-dose, pre-measured and pre- 
yacked for optimum convenience and safety. 


ndications: CLYSODRAST (bisacodyl tannex) may be indicated for the preparation of 
atients for radiologic examinations of the colon, sigmoidoscopy and proctologic 
xaminations 


‘ontraindications: CLYSODRAST is contraindicated in patients under the age of 10 
ecause the possibility of absorption of tannic acid has not been adequately studied 
1 this age group to warrant a conclusion of safety. CLYSODRAST is also contraindi- 
ated in cases with known or suspected extensive ulcerative lesions of the colon 
Varning: Usage in Pregnancy. Safe use of CLYSODRAST has not been established with 
spect to the adverse effects upon fetal development. Therefore, it should not be 
sed in women of child-bearing potential, particularly during early pregnancy, except 
‘here, in the judgment of the physician, the potential benefits outweigh the pos- 
ble hazards 


recautions: Tannic acid, one of the active ingredients of CLYSODRAST, ts hepato- 
xic if absorbed in sufficient quantity. Deaths have been reported 

om hepatic damage due to tannic acid used in barium 

nema examination. Thus CLYSODRAST should be "A 

sed with caution in a regimen where multiple 








enemas are administered. Certain patients, because of age, debility, or underlying 
disease, require more gentle preparation than the routine castor oil and CLYSODRAST 
preparation. It is important that the instructions for preparation and administration be 
followed in detail, and that the recommended dosages not be exceeded 


Adverse Reactions: The following adverse reactions have been reported: Cramping, 
weakness, nausea and fainting 
Dosage and Administration: It is important that the entire medical history and condi- 
tion of the patient be considered in deciding the dosage regimen. Traumatizing pro- 
cedures, such as repetition of enemas (with or without CLYSODRAST) should be kept 
at the minimum necessary to achieve the desired result 
Cleansing Enema. Prepare the cleansing enema by dissolving the contents of one 
packet (2.5 Gm.) of CLYSODRAST in one liter of lukewarm water and administer 
Barium Enema. Prepare the barium enema by dissolving the contents of one or not 
more than two packets (2.5 Gm. or 5.0 Gm.) of CLYSODRAST in one liter of barium 
suspension. If more than one liter of barium suspension is prepared, it is important 
that the concentration of CLYSODRAST (bisacodyl tannex) never exceed 0.5 percent 
(2 packets per liter). 

The total dosage of CLYSODRAST for any one complete colonic examination, 
including the cleansing enema, should not exceed 7.5 Gm. (3 packets). No more than 
10 Gm. (4 packets) of CLYSODRAST should be administered to any individual within 


a 72-hour period. 


How Supplied: CLYSODRAST ıs supplied in packets containing 1.5 mg. of 4,4’- 
diacetoxydiphenyl)-(pyridyl-2)-methane complexed with 2.5 Gm. of tannic acid, N.F. 
These packets are supplied in cartons of 25 and 50 packets 
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Barnes-Hind Diagnostics, Inc. 
Carolina, Puerto Rico 00630 
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Photo courtesy of Radiology Dept., Duke University Medical Cente 
cker pioneered the first practical cassetteless radiography system back ir 
968 with the Automatic Chestfilmer. But what about horizontal radiography’ 
Dicker was the innovator here, too, with the versatile Rapido” system. Together- 
ith a RapX™ film conveyor and automatic processor—these two reliable unit 
san handle about 70% of the average department caseload. They do it taste 
nore efficiently and give better diagnostic images than cassettes and cor 
ventional processing. The proven way to go all-cassetteless is the Picker wa 


ver 400 Picker cassetteless installations are in operation or on order througl 
Sit the warld Picker Carnnaratinn RQR Miner Road igang QH 44147 
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CARCINOIDS OF THE GASTROINTESTINAL 
TRACT by Richard J. Sanders, Univ. of Colo- 
rado Medical Center. This extensive work trans- 
forms postgraduate surgical study from a general- 
ized to a specialized approach to a relatively 
common surgical syndrome. It provides a guide- 
book for chemical understanding and metabolic 
care of this biochemical disease in everyday 
surgical practice. Covered are the history, pathol- 
ogy, histochemistry, biochemistry, pharmacol- 
ogy, physiology, clinical features and treatment 
of carcinoid tumors. The bibliography, one of 
the most comprehensive ever published on car- 
cinoid tumors, includes more than 300 articles 
from the world literature. ’73, /48 pp., 23 il., 14 
tables, $13.75 





MODERN THIN-SECTION TOMOGRAPHY. 
Edited by Arnold Berrett, New York Medical 
College, New York City; Sam Brunner, Gentofte 
Hospital, Copenhagen, Denmark; and Galdino E. 
Valvassori, Univ. of Illinois, Chicago. Foreword 
by Solve Welin. (2/ Contributors) Information 
includes the history of tomography, the physical 
principles involved, and descriptions of many of 
the machines employed. The following chapters 
deal with tomographic anatomy, technical fac- 
tors and a description of the clinical applications 
of the method in various parts of the body. '73, 
332 pp. (7 x 10), 496 il., 17 tables, $26.50 


THE BIOLOGICAL AND CLINICAL BASIS OF 
RADIOSENSITIVITY. Edited by Milton Fried- 
man, /nstituto Regina Elena, Rome, Italy. (35 
Contributors) Integrated in every radiobiological 
experiment and in the treatment of every tumor 
is the concept of radiosensitivity. Outstanding 
authorities in the fields of radiobiology, radiation 
pathology, preclinical radiobiology and experi- 
mental clinical radiotherapy explain their special- 
ized investigations in terms of radiosensitivity 
and chemotherapy. In this manner the book fills 
the gap in information about radiosensitivity 
between the laboratory and clinical schools by 
clarifying and consolidating pertinent material, 
defining the unproven, and eliminating the irrele- 
vant. “74, about 589 pp. (7 x 10), 373 il., 67 
tables 
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Since employees’ traffic 
accidents cost employers one 
billion dollars a year in lost 
time and production, our color 
has taken on anew meaning; and if 
you’re in business, you’ve probably 
guessed why. iT ight, it’s money. 
But more important than money 
it’s life. 

The National Safety Council 
can help your business save both of 
these. By completing your 
employees’ training with the 
Defensive Driving Course you’ll be 
saving the lives of valuable 
employees and gaining better 
employee and public relations. Your 
business will profit in both ways— 
saving lives and money. Since 85% of 
all traffic accidents are preventable, 
isn’t it worth looking into. 


Sponsor the National Safety 
Council’s Defensive Driving Course 
. for a better business, all around. 
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detection of breast cancen ' | 
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THERMOGRAPHY i i$ important in TA di 
of orthopedic problems,vascular diso ' 
inflammatory conditions and other di 


AGA THERMOVISION‘’is used in mc 
around the world than the next two 


= wy “Le wy 





Only AGA Thermovision 


Offers these unique features: 





o Fast High Speed Scanning. 
For continuous dynamic 
image presentation. 


o Isotherm Function. 
Mapping heat patterns 
within .IC. 


o Color Monitor. 
Essential for observation 
of thermal transients. 


o Interchangeable Optics. 
For variable field of view. 


This 12-page brochure 
gives you detailed information 
on AGA Thermovision and 
Medical Thermography. 





AGA Corporation, 550 County Avenue, Secaucus, N.J. 07094 
phone (201) 866-3344 


C] Please send me the AGA Thermovision brochure. 


[J] Please phone me to arrange a personal discussion or demonstration. 


name title. 











affiliation 








address 




















city __ state . zip code 


telephone 








Almost any designer of x-ray 
equipment could say that. Many 
often do— or something like it. But 
not so many are willing (or able) 
to practice what they preach. 

Leo Sidorewicz is part of the de- 
sign team at Profexray. He’s spent 
many years working on simplicity, 
instead of just talking about it. 
And succeeded again, with an- 
other technological breakthrough. 

The subject is the power chain 
on Profexray’s new Patriot Auto 
Transformer. Three metal fingers 


track across the winding in re- 
sponse to the technician's dial 
setting. Push the expose button. 
A mini-computer indexes pre- 
cisely, a relay closes positively. 
Thunk! Solid copper-to-copper. 
No power loss. No power varia- 
tion. Infinite variability, repeatable 
millions of times. There are simply 
no critical parts left to wear out 
or fail. 

Consider the only alternatives 
available in other generators: A 
carbon roller offers the same var- 
liability of KV. But isn’t carbon 
what they use in res/stors? A tap- 
switch maze solves that power 


loss. But the extra miles of spa- 
ghetti, the extra hundreds of con- 
tacts can compromise reliability. 
Before you decide, before you 
buy, look into Profexray’s new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, “Hey, why didn't 
somebody think of that before?” 
That’s real simplicity. 


[H PROFEXRA 


Litton Des Plaines, Illinois 60018 


Litton Technology: 
The 2nd American Revolution 


“In design, the best solutions are always the simplest. 





Leo Sidorewicz 





And a significant new product is always simpler 
than its predecessor.” 






Take the two hour wait 
out of the five minute 
chest x-ray appointment. 





Philips’ new Pulmo Diagnost is 
a completely automated facility 
that lets you take chest films 
about as fast as you can push a 
button. Automatic tube-to-film 
centering permits simple, rapid 
patient positioning. There’s no 
need to check or set distances 
either. You’re free to concentrate 
fully on patients, and that means 
more efficient, more individual- 
ized patient handling—and the 
end of patient backlog. 

The Pulmo Diagnost eliminates 
many other manual tasks... like 


fussing with cassettes. Instead of 
multiple trips to the darkroom, 
just one trip is necessary — after 
the receiving magazine collects 
up to 90 films. (Automation also 
insures each film is positively 
identified.) You can eliminate all 
trips to the darkroom by simply 
adding the unique optional film 
transport system that feeds films 
right into a processor. 

Improve patient flow through 
your busy x-ray department. Ask 
about Philips’ Pulmo Diagnost. 
It’s making automation work for 
an endless line of people. 


For additional information, write: 


PHILIPS MEDICAL SYSTEMS, INC. 


710 Bridgeport Avenue, Shelton, Conn. 06484 





PHILIPS 
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Now-one radiopaque for 
only one procedure 


specifically designed for accurate 
well-tolerated retrograde cystourethrography 


Specifically packaged. 250 ml. in calibrated Well tolerated. No irritation or other undesir- 
500 ml. bottle for dilution with sterile water or able effects have been reported following its 
5 per cent dextrose solution. administration in clinical investigations.” 


Complete in a single unit. For greater dilution *Data on file at Sterling-Winthrop Research Institute. 


capacity—calibrated bottle conveniently suited -cs 
to 1 to 1 dilution. For flexible dosage range— the specific for retrograde cystourethrography 


concentration is easily adjusted over a New Hypaque-Cysto° 


wider range. 
brand of 


meglumine diatrizoate, USP 





a logical addition to 
the expanding Hypaque® 
product line 


Hypaque-Cysto’ 


brand of 
meglumine diatrizoate, USP 


Sterile Aqueous Solution 

For Retrograde Cystourethrography 

Description: Hypaque-Cysto is a radiopaque medium which 
contains approximately 141 mg. organically-bound iodine pe; 
ml. It is a 30 per cent (weight/volume) sterile aqueous solu- 
tion of the meglumine salt of 3,5-diacetamicio-2,4,6-triiodo- 
benzoic acid (CıaH28l3N309). The viscosity is 1.94 cps at 
25°C. and 1.42 cps at 37°C. The pH is adjusted with hydro- 
chloric acid or meglumine solution. Hypaque-Cysto is clear 
and colorless to pale yellow. It should be protected from 
strong light. The solution is relatively thermostable and may 
be autoclaved. Calcium disodium edetate 1:10,000 has been 
added as a sequestering stabilizing agent. 

Action: Hypaque-Cysto is a diagnostic radiopaque medium 
which provides visualization of the lower urinary tract. 
Indication: Hypaque-Cysto is indicated for retrograde 
cystourethrography. 

Adverse Reactions: No irritation or other undesirable effects 
have been reported following the administration of Hypaque- 
Cysto in Clinical investigations. 

Dosage and Administration: After the bladder is emptied, 
Hypaque-Cysto is gently instilled without force, often beyond 
the first desire to micturate, but not beyond the point of 
urgency or mild discomfort. The volume required to fill the 
bladder to slightly less than capacity may vary from patient 
to patient. 

Bladder capacity in normal adults is generally 200 to 300 ml., 
and rarely, up to 600 mi. Capacity at birth is 20 to 50 ml., ard 
increases about 400 per cent in the first year. In children 

3 to 5 years old, bladder capacity is 150 to 180 ml. In 
children older than 8 years, it is in the low adult range. 

In disease, bladder capacity in adults may vary from 50 ml. in 
neurogenic “reflux” bladder to over 1000 ml. in autonomous 
bladder or chronic lower urinary tract obstruction. 

Repeat examination may be required to detect reflux, or in 
function studies. 

The concentration varies with technique and equipment used. 
Hypaque-Cysto may be diluted with sterile water or 5 per cent 
dextrose solution, as indicated in the following table. 


Final Solution 
To Make Add Contains 


Sterile water 


Final Final or 5% dextrose 

conc. volume solution lodine 
30 % 250 mi. = 141 mg./ml. 
25 % 300 ml. 50 mi. 118 mg./ml. 
21.4% 350 ml. 100 mi. 101 mg./ml. 
20 % 375 mi. 125 ml. 94 mg./mli. 
18.8% 400 ml. 150 mi. 88 mg./ml. 
16.7% 450 ml. 200 mi. 78 mg./mi, 
15 % 500 mi. 250 mi. 71 mg./mi. 


How Supplied: Calibrated 500 mi. dilution 
bottles containing 250 ml. Hypaque-Cysto; 
rubber stoppered, with inner remov- 
able seal and screw neck. 


Winthrop | 
Winthrop Laboratories 
New York, N.Y. 10016 
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THE NEW IMPROVED 


STANFORD 
X-RAY STEREOSCOPE 
—CONSULTATION IN 3-D— 





International usage for 
over 30 years—be up to date 


See Your X-Ray Dealer 
—MADE IN USA— 


(ED SCHNEEMAN ELECTRONICS, INC. 
GRANT'S PASS, OREGON 








In reply to advertisers please mention 


that you saw their advertisement in 


THE AMERICAN JOURNAL OF 
ROENTGENOLOGY, 
RADIUM THERAPY 


AND NUCLEAR MEDICINE 


CHARLES C THOMAS PUBLISHER 


Springfield - Illinois 
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hospitals are warming 
up to this | 
thermographic 


More and more 





image. 


Quantitative diagnostic information 


is one reason. Another reason is 
proven performance. And the 
Spectrotherm thermographic 
system from General Electric has 
established the state of the art 

in both areas. 


True, whether your interest lies 

in early detection of breast 
cancer, or if it lies in the need for 
a valid diagnostic tool for 
peripheral vascular disorders, 
incipient stroke, rheumatology or 
burn therapy. 


The system's high resolution 
thermographic image features 
525 lines; a total of 315,000 bits 
of information per image 
achieved in only 2 seconds. 
Greater anatomical and thermal 
detail results. 








Reading time for all this data: only 
about half that of thermograms 
with other instruments. One 
reason, in addition to image 
quality, is Spectrotherm 2000 
system's graphic temperature 
profile which presents a 
quantitative thermal comparison 
across any pre-selected line of 
the image. 


To achieve this performance, 
with seated or supine patients, 
the system integrates an infrared 
scanner, controlling electronics 
and a real time or stored image 
display inasingle compact 
instrument. An instrument so 
sensitive it detects temperature 
variations as slight as 0.2° C. An 
instrument that combines speed 
with simplicity of operation. 





Proven performance in 
thermography. Hospitals are 
getting it now. You can too. 


Write today for GE’s 
comprehensive bibliography of 
recent articles on clinical 
procedures, plus Spectrotherm 
system case histories. 


General Electric 
Medical Systems, 
Milwaukee, Toronto, 
Liege, Madrid 


Spectrotherm 
2000 


GENERAL Q ELECTRIC 


To Know The Dose 
ontrol The Effect 


Maintain The Standard... 
THE RANDO PHANTOM 











For treatment planning and for comparison 
of various treatment techniques or modalities 
(e.g., moving field vs. fixed field, cobalt-60 
gamma rays vs. 4MeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements can 
be made with the RANDO Phantom. 


Higher accuracy and precision of the radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation doses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 
tom is employed for checking procedures. 


In recent years, mounting evidence has shown 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficult treatments are undertaken, add- 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 


FOR COMPLETE INFORMATION AND A NEW 
HANDBOOK, “THE RANDO PHANTOM AND ITS 
MEDICAL APPLICATIONS,” WRITE TO: 


ALDERSON RESEARCH LABORATORIES, INC. 
390 Ludlow Street P.O. Box 1271 
Stamford, Connecticut 06904 





Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you dont 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn’t undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate «cH ce c 
reer ge Ke p y q sodium acetrizoate 0.53 g and 


polyvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient’s history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 





Benign Breast lesions: 
Punctate Calcifications 


“All that glisters is not gold’’—Shakespeare. Which should re- 
mind the uninitiated that one cannot depend upon the roentgen 
characteristics of breast calcifications alone to diagnose or ex- 
clude malignant breast disease. Witness the following, all proved 
benign breast lesions considered “cancer” by mammography. 


Figure |—Ductal Papillomatosis 

A. Craniocaudal view reveals calcifications of varying size and configuration (arrows), 
seen to better advantage in Figure B, which look very much like the calcification seen 
in breast cancer. Clinically, the patient had no complaints. The breast was operated 
upon because of the mammographic suggestion of possible intraductal carcinoma. 
Biopsy revealed fibrocystic disease with proliferative changes including papillomato- 
sis and adenosis. 


Figure Il— 

Fibrocystic Disease 

This breast, too, was removed 
surgically because of innu- 
merable punctate calcifica- 
tions (arrows) considered 
cancer mammographically. 
Breast biopsy revealed dif- 
fuse fibrocystic disease with 
calcifications in and around 
dilated ducts. 








a Capurelh raves aR From Gee . aE aU Uo. eye Vi ot RU L, 
* Tumor Radiology—Yearbook Medical Publishers, Inc. Reprints 
sbsequent reports available upon request. Please write Eastman 
any, Dept. 740, Radiography Markets Division, Rochester, New 
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small punctate cal- 
WM arrows) irregular 
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Figure |\V—Comedomastitis Plus Carcinoma 

Craniocaudal view reveals innumerable coarse linear and somewhat round calcifica- 
tions distributed throughout most of the breast. The patient was known to have a small 

palpable mass in the center of this breast. On close inspection, a modular density may 

be seen (arrow), which is partially obscured by the benign calcifications that surround 

it. The nodule proved to be a small (1.5 cm) carcinoma; the rest of the breast re- 
vealed extensive mammary duct ectasia with calcifications in the wall of the ducts. 
The experienced observer remembers that sclerosing adenosis, ductal papillomatosis, 
and fibrocystic disease may reveal tiny punctate calcifications that mimic cancer. 





liographic diagnosesin examinations package. So you get the advantages of 
ast requires your special skills. Since they differ substantially in speed, a si 
1 can rely on Kodak to provide the exposure will yield two different radiogr 
ric film you need—made with the skill One will pick up detail from the heavy, d 
bnce on high quality that come from area of the breasts. while the other will 
sxperience in medical radiography. up detail from the nipple and skinline area. 
3P/M X-OMAT Medical X-ray Film for get the high-quality diagnostic informatior 
aphy. KODAK X-ray Film for Mammog- need—with a minimum of patient exposure 
146. In the final analysis, it's what you see oi 
2 fine grain, high-contrast films rec- | viewbox that can make a difference—and t 
j for direct-exposure technics, proc- where Kodak quality counts. Con- 
90 second or longer cycles. Both are tact your local Kodak Technical 
wable in KODAK DuoPack Film for Mam- Sales Representative, or consult 
> your medical x-ray dealer for 
9-Pack is actually two films in one more information. 
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Announcing the 


MV 300A 


300 FILM 
MOTORIZED 


X-RAY 
VIEWER | 
READ 12 FILMS 

Six 
Over Six 







Now the Jumbo 6 over 6 300 Film Motorized 
Viewer, the only viewer made to read 12 — 
l4 x 17” films or 84” wide panels of smaller 
film sizes. Individual control of light (bright, 


H fae wank af tha 12 Slave. S0: 
Only 994” Wide. 93 9/16” High, 28 9/16” Deep, normal or off) for each of the 12 films. 50 6 


15°" Wide Formica chelf Bank wide plexiglas viewing panels. 


4° . = 

4 f 5 » 4 z a r p 7 ) S. < : e ~N n . . 
300 Film capacity, 50—6 bank panels Fast action—60 Second maximum access time 
to any film. The 50 button—MV200C Selector 


e is available for automatic case retrieval. 


Hundreds of MV200A are in use. Radiologists 
agree it is the best and now the MV300A 
offers still greater value; easier reading, larger 


3uilt and designed same as the MV200A 200 film 
5 & S Motorized Viewer with new modular construc- 


ion for easy delivery in sections and quick installation. ; l ne 
capacity, faster action, minimum floor space 


and lowest cost per film! 





MANUFACTURED BY MV300A 300 Film Viewer 
ay DONNI] MV200A 200 Film Viewer 


S. & S. X-RAY PRODUCTS INC. MV200C Selector 


87-93 JAY STREET, BROOKLYN, N.Y. 11201 FOB Brooklyn, N.Y. 
Telephone: 212-852-6900 Brochures, Dimensions & Users List on request. 





ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER 





There are few mysteries left in 
the design of a television camera. 
So few, that most x-ray equip- 
ment designers simply dip into 
the pool of existing technology to 
solve their problems. “Not good 
enough” says Profexray engineer 
Jim Princehorn. “A doctor should 
be able to see exactly what he 
wants to see...not just what 
some camera designer thinks is 
important.” 

So in all the x-ray equipment 
industry, only Profexray’s TV 
camera is totally designed by an 
x-ray equipment designer. And 


only Profexray’s TV camera is 
builtin the same facility — virtually 
in the same room — as the rest of 
the system. The resulting product 
will do a crummy job of bringing 
you “I Love Lucy” reruns. It will 
do a superb job of bringing you 
critical nuances of information 
for valid radiological evaluation. 

Profexray TV cameras, then, 
are built by a team whose mem- 
bers are responsible for perform- 
ance of the total system. Not just 
the camera. It makes for a remark- 
ably better interface of logic. 
Enough to deliver an image some 
doctors tell us is four times better 
than any other. 


We don’t expect you to take 
our word for that. We ask only 
that before you decide, before 
you buy, you look at our TV cam- 
era image—and at our new line 
of third-generation equipment. 
You'll see dozens of features that 
are Causing designers throughout 
the world to say, “Hey, why didn’t 
somebody think of that before?” 

Because it works. 


[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 


Litton Technology: 
the 2nd American Revolution 


“Our industry borrows from many other 
disciplines and from much other technology 
in the design of x-ray equipment. 


Sometimes | 








Jim Princehorn 


it doesn’t work.” 


SIEMENS 








Optimatic Generator Systems 


Optimum efficiency, 
maximum economy. 


The first full time-sharing approach 

to radiology.Take acentrally-located 

master generator that serves 3 or 

more X-ray rooms, a built-in analog 

computer, and push-button-operated 

organ-related consoles in each “‘sat- 
ellite’’ X-ray room, and you have a 

system that’s both cost-efficient and 

time-efficient. The Siemens Optima- 
tic? Generator System. 


You can handle a vastly increased 
patient load, because automated 
procedures let three or more X-ray 
rooms operate at virtually the same 
time. While a patient is positioned in 
one room, a technician in the next 
room could be selecting preset radio- 
graphic data, while an X-ray is being 
taken in the third room. No running 
back and forth to make adjustments. 
Organ-related buttons automatically 
select kV, focal spot, screen combin- 


ation and film blackening by means 
of an ionization chamber (lontomat); 
cut to a minimum the number of de- 
cisions and settings required to get 
a diagnostic radiograph every time. 


Three Siemens Optimatic generators 
offer outputs ranging from 50KW to 
150KW. And all Optimatic systems 
feature electronic falling load, insur- 
ing maximum tube loading for short- 
est possible exposure times. Tubes 
are matched to the output of the 
generator. 


This is performance you can’t get 
from anyone but Siemens. For more 
information about Siemens Optima- 
tic Generator Systems, call or write 
Siemens Medical Systems Division 
or your local Siemens specialist. 


Siemens Corporation 


Medical Systems Division 
186 Wood Avenue South, Iselin, N.J. 08830 (201) 494-1000 
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§ X-ray unit *1. 


f Unit console #2. 
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B X-ray unit*2. 








Electronics 
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and power unit. 
B® Unit console *3. p 
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B® X-ray unit *3. 


Master console. 
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PATENT APPLIED FOR 


THE GI CUP 





E-Z-EM’s practical answer to waste, spillage 
and mess. The GI cup contains E-Z-PAQUE™, 
a rapid transit barium formulation — passes 
through the small bowel in half the time. TM 


E-Z-PAQUE 


Ready-to-use 








TS ECONOMIC 


IN BULK OR UNIT DOSE CUP 
It costs no more to use the E-Z-EM Gl Cup than to measure, pour and mix barium 


from a bulk container. We would be happy to supply you with free samples. In stock 
at your local dealer or contact: 


E-7-EM “System of your choice” 
111 Swalm Street, Westbury, N.Y. 11590 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B. V., Infirmeriestraat 6-8, Rotterdam 16, Netherlands 
E-Z-EM De Mexico, S. A. de C. V., Calz. Azcapotzalco La Villa No 882, Zona Industrial Vallejo, Mexico 16 D. F. 









RELEVANCE 





Key feature of an 
effective professional library. 


MOSBY 


TIMES MIRROR 


THE C. V. MOSBY COMPANY 
11830 WESTLINE INDUSTRIAL DRIVE 
ST. LOUIS, MISSOURI 63141 


A New Book! 

SMALL VESSEL ANGIOGRAPHY—IMAGING, 
MORPHOLOGY, PHILOSOPHY, and 
CLINICAL APPLICATIONS 


This new book represents the present state of knowledge about small 
vessel angiography. Renowned experts contribute in-depth discussions 
on equipment usage; radiograph interpretation; physiology; and small 
vessel angiography of the various organs and systems. 

Research symposium sponsored by the Association of University Radi- 
— Edited by SADEK K. HILAL, M.D., Ph.D.; Co-editors: STAN- 
LEY BAUM, M.D.; JOSEPH J. BOOKSTEIN, M.D.; RICHARD H. 
GREENSPAN, M.D.: MELVIN P. JUDKINS, M ey Samra: 
E. JAMES POTCHEN, M.D.; KURT ROSSMANN, Ph.D.; + and 
MICHEL M. TER- POGOSSIAN, Ph D. December, 1973. 529 pages plus 
FM I-X, 8%” x 11”, 846 illustrations, Price, $45.00. 


New 4th Edition! Moss-Brand-Battifora 
RADIATION ONCOLOGY: Rationale, Technique, Results 


With emphasis on the integrated team effort of radiologist, pathologist, 
surgeon, and chemotherapist, this reference offers a comprehensive 
presentation of cancer radiation principles and techniques. New high- 
lights include: a chapter on childhood cancers; the latest advancements 
in management of Hodgkin’s disease; etc. 

By WILLIAM T. MOSS, M.D.; WILLIAM N. BRAND, M.D.; and 


HECTOR BATTIFORA, M.D. October, 1973. 4th ‘edition, 622 pages plus 
FM I-X, 6%” X 954”, 332 illustrations. Price, $28.50. 


A New Book! 
BASIC SCIENCE PRINCIPLES 
OF NUCLEAR MEDICINE 


This new book offers the opportunity to better understand the scien- 
tific basis for practice in this emerging field. Concise discussions pro- 
vide essential background in math, physics, applicable chemistry, 
tracer kinetics, radiation biology, electronics, equipment, computer 
use and computer languages. 

Edited by CHARLES M. BOYD, M.D.; and GLENN V. DALRYMPLE, 


M.D.; with 11 contributing authors. May, 1974. Approx. 320 pages, g” 
X 10”, 264 illustrations. About $21.75. d 


FOUNDED IN 1906 AS THE AMERICAN QUARTERLY: OF ROENTGENOLOGY 


THE AMERICAN JOURNAL OF 


ROENTGENOLOGY 
RADIUM THERAPY 
AND 
NUCLEAR MEDICINE 


OFFICIAL ORGAN OF 
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redi-FLOW puts convenience on tap- 
with four studies from one source. 


Now—a presuspended, prehydrated barium preparation that’s easy and economical to use in all gastro- 
intestinal radiological studies: 


esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use—with simple dilution directions for each type of study (no blender needed), 
Produces consistent, uniform coating in all radiological examinations, including 

excellent readings in post-evacuation films. 

Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to . , 
facilitate refrigeration for later use. L PURPOSE SUSPENSIO + 
EA OW 7 


BARIUM SULFATE 100% W 


All-purpose Suspension redi-Flow (barium sulfate 100% W/V). 





Simplifying without compromising 


FLOW PHARMACEUTICALS, INC. 
Palo Alto, CA. 94303 
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“ VACUPAC 


The Vacuum Cassette System 
for low cost, low dosage 
Mammography. 














THE REASONS: 

e Outstanding technical results (resolu- e Motion unsharpness almost eliminated 
tion in excess of 10 line pairs per e Lengthens tube life 
millimeter) e Simplified loading procedure 

e Greatly reduced exposures (by 85% e Lightweight reusable cassettes 
in some instances) e Absolute film screen contact 

THE MECHANISM: 











THE COST: 


$325.00 complete with 12 8x10 reusable cassettes and vacuum pump. 10x12 also available. 


In stock at your local dealer or contact: 


E-7-EM ‘system of your choice” 


111 a Street, Westbury, New York 11590 (516) 333-8230 


international Affiliates: F-Z-EM Rooster B. V.. Infirmeriestraat 6-8, Rotterdam 16. Netherlands 
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Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single. simple dose.” No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.” Simplicity and ease of administration 


are appreciated by the patient at home, by 


the nursing staff at the hospital. 
*References available on request. 


One step -One dose: One bottle 


-PREP Liquid 


(standardized extract of senna fruit) 


o prep the bowel for radiography 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


GRAY PHARMACEUTICAL CO./MORWALK, CONN, 96656 86374 124473 
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We're expandin 
well ahea 


The increased demand for our X-ray products last year was unprece- 
dented and the trend is still accelerating. 

So we've pulled out all the stops and are well under way with the 
biggest and most ambitious expansion program in our history. And before 
we re through, we plan to have all the capacity, inventory, people and 
new products to not only get well ahead of demand but to convince you too 
that Ilford should be your first choice for X-ray products. 

Already, our new manufacturing plant in Brentwood is in operation. 
We've tripled our warehouse facilities in California, And we’re doubling 
and fully automating our central warehouse. In addition, all warehouse facil- 
ities are being computer-linked to give us full flexibility to get material 
where it’s needed before it’s needed. 

And in terms of people, we're expanding too. More people in 
manufacturing, more people in R&D, more people in customer service, and 
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our operations to get 
of demand. 


most important to you, we’re adding more technically skilled Ilford men 
and women all around the country to help you get the most from your 
equipment and our materials. 

If you don’t use Ilford yet, keep an eye on us. On our full line of films 
for general radiography. On our new family of cine films. On our intensifying 
screens and chemicals. On our quality control monitor system. And most 
importantly, on the thing that puts them all together for you—The Ilford 
Man, an X-ray professional who knows your department's needs inside out. 

Keep an eye on us because one day soon The Ilford Man will come 
calling. And when he does, he'll have a lot of new and exciting things to 
show you. He always does. Which explains why Ilford products are showing 
the greatest growth in the industry. 

Ilford Inc., a CIBA-GEIGY Company, West 70 Century Road, 
Paramus, New Jersey 07652. 


The®:<Ilford Manisonthe move. 
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25 Years experience... 
leads to the future. 


These machines are the result of 
continuous research and development 
on the part of Philips. 

They’re recognised all over the 
world as milestones in the field of 
radiation therapy. 

Today, Philips can offer you an 
| | integrated therapy range that meets 
Ae Sam. | the demands of both the large and 
. ee meres | small clinic. 

A perfectly matched combination 
of equipment that technically and 
operationally offers you the Philips 
philosophy: 

Safety. Efficiency. And reliability. 

The coupon will bring you the 

i ae results of long experience in the field 
a ee — | of radiation therapy and what you can 


1.1948 THE FIRST LINEAR ACCELERATOR, expect from Philips in the near future. 
F 7 

OPERATING AT 3:5 MeV, PROVED THE THEORETICAL 
WORK OF FRY. STILL IN OPERATION. 


nner, 
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2.1953/54 IT WAS REALISED THAT THE LINEAR 
ACCELERATOR HAD INVALUABLE APPLICATIONS 
FOR RESEARCH, INDUSTRY AND MEDICAL USE. 
THE FIRST 43 MeV MACHINE WAS INSTALLED AT NEWCASTLE IN 1953 AND A 15 MeV 
AT ST. BARTHOLOMEWS HOSPITAL IN 1954. BOTH ARE STILL TREATING PATIENTS. 
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3.1964 THE FIRST OF THE NOW FAMOUS DH Í LI DS 
SL.75 SERIES OF MEDICAL LINEAR ACCELERATORS 
WAS INSTALLED IN ROTTERDAM. IT FORMED THE 


BASIS OF THE SL.75-10 IN OPERATION 
THICOUGHOLT THE WORLD TODAY. 
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A. 
AA RECENT INSTALLATION OF THE 
LATEST TYPE SL. 75-10. 
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52 53 54 55 
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5. THE NEW SL. 175-20 ARRIVES AT THE ~ in a oi p 
ANTONI VAN LEEUWENHOEKHOUS 

HOSPITAL . THIS MACHINE IS NOW IN | «Pe ee 


CLINICAL. USE. 72 73 74 


PHILIPS 


Radiation Therapy Programme. 





Philips in Radiation Therapy. puiips| Medical a 
Safety. Efficiency. Reliability. ce Systems 





In an area as Crucial as transaxial tomo- 
graphy, you're looking at the best equipment 
money can buy. Only Toshiba offers you the ad- 
vantages of single-source responsibility, with a 
completely universal therapy simulator together 
with an axial transverse layergraph. 

Together, they're designed to maximize effi- 
ciency. You can complete both procedures in 
just one patient session. A single generator 
operates both units, giving a substantial 
initial savings. 








The next best thing won't do. 


The result? Pinpoint accuracy in localization; 
significantly improved efficiency in your 
therapy- planning. 

Only from Toshiba, the world leader in thera- 
peutic-radiology equipment. 

Toshiba radiation therapy products are ex- 
clusively distributed in the U.S. by Profexray. 
Ask your Profexray representative 

about Toshiba. 
Toshiba. 


Oshuba When second best isn’t good enough. 


TOSHIBA INTERNATIONAL CORPORATION 
P.O. Box T, Wheeling, Illinois 60090 













Give Your 
Diagnostic Equipment 


a Better Image 
with Machlett Cesium Iodide Systems 


A Machlett Dynaview or Dynavision image intensification 
system with cesium iodide imaging tubes can easily integrate with 
and improve your conventional fluoroscopic equipment. Here’s 
how: Machlett imaging systems with advanced cesium iodide tubes 
develop higher image contrast, a flatter image field, greater image 
brigh=ness, and much higher image resolution. The result is maxi- 
mum image capability with a choice of imaging systems for general 
and urological fluoroscopy: 6” or 9” viewing tubes . . . single or 
dual fields. 

Dynaview with mirror optics . .. Dynavision for television 
viewing. Both are compatible with existing x-ray equipment and in 
most Cases, cost less than competitive units. Two more reasons to 
always specify Machlett. 

For complete data, contact your x-ray dealer or Machlett 
Laboratories, Inc., a subsidiary of Raytheon Company, 1063 Hope 
Street, Stamford, Connecticut 06907. Tel. (203) 348-7511. 





A new age of 
radiology begins= 
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BRAND 


Rare Earth Imaging Systems 


Publishing in RADIOLOGY in 
October, 1972,* researchers for 
ockheed Research Institute 
described the properties of new 
and extremely efficient x-ray 
intensifying screens based on rare- 
earth technology. The potential 
for faster x-ray imaging systems 
was evident. 

The missing link was a film so 
advanced it could match the capabili- 
ties of these rare-earth screens. 

Today 3M technology has supplied 
that missing link in new TRIMAX 
Micro Dosage Imaging Systems. 

What this means, very briefly, is a 
combination of film and screens up 
to eight times faster than conventional 
'medium-speed or detail-speed 
systems—with no equipment expendi- 
tures, no changes in chemistry, no 
changes in processing cycles, and no 
change in information. 

Thus TRIMAX marks the beginning 
of very high speed, very high resolu- 
tion radiography—the radiology of the 
future. Radiation levels are substan- 
tially reduced. Small focal work can 
now be done with relative ease 
and safety. Tubes will no longer be 
damaged by constant use at full 
capacity. Retakes required by patient 
movement will be virtually eliminated. 
Portables and low-powered equip- 
ment instantly become more efficient. 





This x-ray was made at 70 Kvp-60 MaS 
with a convent onal medium-speed 
imaging system. 





This x-ray was made at 70 Kvp-7 % MaS 


with the new TRIMAX Micro Dosage 
Imaging System. 


Thousands of radiologists 

and technologists throughout the 
country have expressed their 
interest in evaluating new 3M 
TRIMAX Micro Dosage Imaging 
Systems. Faced with this 
unprecedented demand for 


demonstrations, we can 
only ask your patience and 
forebearance. 

Please believe we want to bring 
you and your patients the benefits 
of this “new age of radiology” as 
rapidly as possible. 





*Radiology 105: 185-190, October, 1972. X-ray 
exposure reduction using Rare-Earth Oxy- 
sulfide Intensifying Screens; Robert A. 
Buchanan, PhD., Solon |. Finkelstein, M.D., and 


Kenneth A. Wickersheim, PhD. 
sN] 


PHOTOGRAPHIC 
PRODUCTS DIVISION 
3M Center. 

St. Paul, Minnesota 55101 


New diphosphonate 
bone scanning agent 


offers high target 
to non-target ratios, 
rapid blood clearance 


Your confidence in detecting bone lesions depends on the scan 
consistency delivered by the imaging agent you use. Three hours 
post injection, 40-50% of labeled OSTEOSCAN has been taken 
up in the skeleton. Only 6% remains in the blood. The remainder 
is excreted in the urine. Together with the agent’s low soft-tissue 
uptake, this high target labeling and rapid blood clearance result 
in clear deliniation of skeletal lesions. 


OSTEOSCAN resists in-vitro hydrolysis and In-vivo dissociation 
because of its consistent molecular structure and Its stable P-C-P 
bond. This results in consistently high labeling efficiency 
(greater than 95% *) and minimal soft-tissue uptake that can 
confuse diagnoses. . 


Result: Consistently excellent scans—and confidence that _ 
detectable bone lesions will be imaged. 


For product and ordering Information, call Mr. Arnold P. Austin 
at (513) 977-8547 or write: Procter & Gamble; Professional 
services Division, P.O. Box 171, Cincinnati, Ohio 45201. 
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A. 15 mC! 99m Tc-EHDP 

Scanned 3.5 hr post Injection 

Low-Energy, All-Purpose Cojlimator 

Spsed: 32 cm/min, Length: 173 cm, Width: 60 é € 
Antertor: 834,518 counts/ 1070 sec (17.8 as ee 
Comments: Metastatic meningioma 


B. 15 mci a9mTc-EHDP - i 

Scanned 4 hr post injection : 

High Sensitivity Colilmator , 

Speed: 32 cm/min, Length: 170 cm, Width: 60 c 
Posterior: 961,752 counts/ 1054.3 sec (17.6 min 
Comments: Cancer of breast. Polaroid image; . 
posterlor view taken with detector under table 
C. 15 mC! 99mTc-EHDP 4 
Scanned 4 hr post injection 

Low-Energy, All-Purpose Collimator 

Speed: 48.cm/min, Length: 175 cm; Width: 60 € c 
Anterlor: 927,833 counts/ 737.4 sec (12.3 min) 
Comments: Patient being treated for a lymphom 


{All scans made with Searle Radlographics Inc. 





PROCTER & GAMBL= 


OSTEOSCAN 


< (S9MG DISODIUM ETIDRONATE 
Q0 MG STANNOUS CHLORIDE) 


SKELETAL IMAGING AGENT See following page for brief summary of package insert. 





PROCTER & GAMBLE 


OSTEOSCAN 


(S9MG DISODIUM ETIDRONATE 


OA6MG STANNOUS CHLORIDE) 
SKELETAL IMAGING AGENT 


SAARR 


Brief summary of Package Insert. Before using, please consult 
the full Package Insert included in each kit 


DESCRIPTION 


Each vial of OSTEOSCAN contains 5.9 mg disodium etidronate 
and 0.16 mg stannous chloride as active ingredients. Upon addi- 
tion of ADDITIVE-FREE 9?9™Tc-pertechnetate, these ingredients 
combine with °9MTc to form a stable soluble complex. 
ACTIONS (CLINICAL PHARMACOLOGY) 


When injected intravenously, 99™Tc-labeled OSTEOSCAN has a 
specific affinity for areas of altered osteogenesis. Areas of bone 
which are undergoing neoplastic invasion often have an unusu- 
ally high turnover rate which may be imaged with 99MTc-labeled 
OSTEQSCAN 


Three hours after intravenous injection of 1 ml °9™Tc-labeled 
OSTEOSCAN, an estimated 40-50% of the injected dose has 
been taken up by the skeleton. At this time approximately 50% 
has been excreted in the urine and 6% remains in the blood. A 
small amount is retained by the soft tissue. The level of 99™Tc- 
labeled OSTEOSCAN excreted in the feces is below the level 
detectable by routine laboratory techniques 


INDICATIONS. 


OSTEOSCAN is a skeletal imaging agent used to demonstrate 
areas of altered osteogenesis 


CONTRAINDICATIONS 
None 


WARNINGS 


This radiopharmaceutical should not be administered to patients 
who are pregnant or lactating unless the information to be 
gained outweighs the potential hazards 


Ideally, examinations using radiopharmaceuticals, especially 
those elective in nature, of a woman of childbearing capability 
should be performed during the first few (approximately 10) days 
following the onset of menses 


Radiopharmaceuticals should be used only by physicians who 
are qualified by specific training in the safe use and handling of 
radionuclides produced by nuclear reactor or particle accelerator 
and whose experience and training have been approved by the 
appropriate government agency authorized to license the use of 
radionuclides 


The 9?MTc-generator should be tested routinely for molybdenum 
breakthrough and aluminum, If either is detected, the eluate 
should not be used. 


PRECAUTIONS 


Both prior to and following 9?™Tc-labeled OSTEOSCAN admin- 
istration, patients should be encouraged to drink fluids. Patients 
should void as often as possible after the 99™Tc-labeled OSTEO- 
SCAN injection to minimize background interference from accu- 
mulation in the bladder and unnecessary exposure to radiation 
As in the use of any other radioactive material, care should be 
taken to insure minimum radiation exposure to the patient, con- 
sistent with proper patient management, and to insure minimum 
radiation exposure to occux7ational workers 


ADVERSE REACTIONS 

None. 

DOSAGE AND ADMINISTRATION 

The recommended adult dose of 99™Tc-labeled OSTEOSCAN is 
1 ml with a total activity range of 10-15 mCi. 99™Tc-labeled 
OSTEOSCAN should be given intravenously by slow injection 


over a period of 30 seconds within three (3) hours after its 
preparation. Optimum scanning time is 3-4 hours postinjection. 


The patient dose should be measured by a Suitable radioactivity 
calibration system immediately prior to administration 
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HANDBOOK FOR RADIOLOGIC TECHNOLO- 
GISTS AND SPECIAL PROCEDURES NURSES 
IN RADIOLOGY by Nieta Whitman Powell, 
formerly at Oklahoma Univ., Oklahoma City. 
Foreword by Bob G. Eaton. Special procedures 
nurses and technologists new to the field and 
physicians responsible for establishing special 
procedures laboratories will want to read this 
book. It covers team concepts for total patient 
care, adult and pediatric laboratories, direct 
visualization and percutaneous procedural tech- 
niques, sterile techniques for skin preparation 
and room preparation, surgical preparation and 
draping for different parts of the body, 
instrument preparation with a complete list of 
tray set-ups and instrument care, outlines and 
procedures illustrating normal and abnormal 
cardiac findings in cardiac catheterization, 
general radiographic procedures other than 
cardiac catheterizations, cardiopulmonary resus- 
citation and electrical safety in the laboratory. 
'74, 104 pp., 30 il., $8.75 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE 
AND PROCESSING (2nd Ed., 10th Ptg.) by 
Arthur Fuchs, Rochester, N.Y. This amply 
illustrated volume covers the accepted proce- 
dures for the production of quality radiographs 
and properly exposed x-ray film. It covers silver 
image formation, image characteristics, body 
tissues, function of focus-film distance, function 
of kilovoltage, secondary radiation fog, function 
of milliampere-seconds, additional density fac- 
tors, geometry of image formation, x-ray 
intensifying screens, standardization of exposure, 
exposure tables and their arrangement, process- 
ing procedures, and packing, storage and 
handling x-ray film. Complete instructions are 
provided for the development, rinsing, fixing, 
washing and drying processes. A special feature is 
the fourteen-page glossary of terms and tech- 
niques applicable to this field. ’73, 304 pp. (7 x 
10), 600 il., $12.75 


Orders with remittance sent, on approval, postpaid 
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make Special Procedures routine procedures 
SCHONANDER BUeK 
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UTFILM CHANGERS 


BASIC FEATURES: 


e 3 exposures per second 
e Biplane—simultaneous or 
alternate exposures 3 MODELS: 


20 fil it U-35 film size 14” x 14” for ab- 
PI SOSER dominal, peripheral, thoracic 


Punch card control and cerebral angiography, incl. 


magnification technique. 
Stands for various applications oe ee ee 


“see-through” capability for ex- 
posure monitoring on TV. 


U-24 film size 24 x 30 cm (abt. 

912” x 11%”) fine detail, film- 

saving changer, especially 

For further information, suited for cerebral angiography. 
contact your local 
supplier or write: 


elema -schona nder, INC. 699 LIVELY BOULEVARD - ELK GROVE VILLAGE, ILLINOIS 60007 - PHONE: (312) 593-6 
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Clinac 4 


The linear accelerator 


you can trust 


in your next treatment room. 


When Varian introduced the 
Clinac® 4 in 1968, our early 
customers trusted us to provide 
them with a reliable therapy ma- 
chine. Before then, the linacs’ 
price and operational complex- 
ity had caused concern among 
many progressive radiothera- 
pists, although they recognized 
its substantial advantages: high 
and constant output, excellent 
beam characteristics and out- 
standing versatility. 


Varian incorporated in the 
Clinac 4 advances to substan- 
tially reduce the complexity of 
the medical linear accelerator: 
application of a standing wave 
accelerator, use of solid state 
components and modular 
printed circuit board control 
circuitry. 


Trust was Justified 

Despite these advances, it took 
considerable courage for a ther- 
apy institution to decide in favor 
of a linac in 1968 or 1969. 
Twenty-nine institutions had 
that courage. They selected our 
brand new Clinac 4 to become 
their next supervoltage therapy 
machine. Their trust proved 
justified. The Clinac 4 was of 
sound design and worked well. 





In over half of the installations, the 
Clinac 4 is the only supervoltage 
therapy machine. 


Beyond the excellent initial de- 
sign, Varian kept right on devel- 
oping the Clinac 4. Continuing 
engineering effort led to refine- 
ments which usually could be 
made available for retrofit on 
existing equipment. Examples: 
improved pendant control, 
brighter range finder light and 
anew flattening filter. These are 
more reasons why over 150 in- 
stitutions continue to trust us 
and why the Clinac 4 can be 
relied on as the only supervolt- 
age therapy machine in over 
half of these institutions. 


Outstanding Backup 

In addition to its high degree of 
reliability, the Clinac 4 is backed 
by the world’s largest service 
support group of accelerator 
experts. Whether for routine 
preventive maintenance or 
emergency service, customers 
can trust Varian to respond 
quickly and effectively. 


If you are thinking about a lin- 
ear accelerator for your radio- 
therapy department, find out 
firsthand why the Clinac 4 is the 
preferred supervoltage therapy 
machine. Check with a few users 
in your area. Call or write us 
for their names. 


Varian Radiation Division, 611 
Hansen Way, Palo Alto, CA 
94303. Call 415/493-4000. 


United States offices: Atlanta, 
GA ° Chicago, IL + Dallas, TX 
- Detroit, MI * Fort Lauderdale, 
FL + Los Angeles, CA * Phila- 
delphia, PA + Springfield, NJ ° 
St. Louis, MO. 

In Europe: Varian A.G., Stein- 
hauserstrasse, 6300 Zug, Switz- 
erland ° Varian Associates, Ltd., 
Russell House / Molesey Road, 
Walton-on-Thames, Surrey, 
England + Varian Electronics 
A/S, 58 Ryllingever, 2720 
Vanloese, Denmark. 

In South America: Varian In- 
dustria e Comercio Limatada, 
Av. Dr. Cardoso de Mello 1644, 
V. Olimpia, Sao Paulo, Brazil, 
Caixa Postal 11452. 

In Mexico: Varian S.A., Fco. 
Petrarco 326, Mexico 5, D.F. 


In Australia: Varian Pty. Ltd., 
82 Christie, St. Leonards, 2065 
New South Wales, Australia. 


varian 


radiation division 





The three biggest 
names inmedica 


X-ray filmare 

Eastman Kodak, 

erent and 
O 


nt. 















Surprised? aimed at Meeting the rapidly changing de- 
Most people don't think of Agfa-Gevaert mands of radiology 
as being that dominant in world-wide dis- That's how we got where we are by 
tribution of x-ray film. But we are! delivering consistently high quality, high 
One -eason is that our products are performance products! 
designed to meet today’s demanding There's more than one choice Try us 
diagnostic requirements Agfa-Gevaert.. aname known and respected 
Anotyer is our continuing innovative tnroughout the world 


research and development programs 






400 Columbus Avenue 
Valhalla. N.Y 10595/(914) 769-53 16) 


Send for your complimentary copy of the 
new 150-page Agfa-Gevaert 
“OTORADIOLOGY Bulletin.” 


Send me a copy of the 
“OTORADIOLOGY 
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RADIOTHERAPY OF TUMORS OF THE 
URINARY TRACT™* 


HICKEY LECTURE, 1974 


By J. A. peL REGATO, M.D.t 


TAMPA, FLORIDA 


HE remarkably prompt utilization of 

radiations in the treatment of cancer 
led the pioneers of therapeutic radiology 
into early and fruitful interaction with der- 
matologists, gynecologists and otolaryn- 
gologists. Indeed, some of these specialists 
contributed, with their skill and dedication, 
to the development of techniques and basic 
concepts of radiotherapy which were to be 
widely adopted. By contrast, the interac- 
tion of radiotherapists and urologists has 
always been light and limited to the treat- 
ment of testicular tumors; in fact, the lack 
of a widely held point of view on this very 
subject attests to the need for a better 
understanding among the advocates of 
both specialties. 

An impartial assessment of the results of 
surgery in the treatment of urinary tumors, 
the advent of sources of nobler quality 
radiations, as well as the development of 
new concepts and skills, have brought 
about, recently and rather suddenly, an 
uneasy interaction between urologists and 


radiotherapists in the treatment of three 
major forms of cancer. 


THE KIDNEY 
(Fig. 7) 

For a long time therapeutic radiologists 
labored under a dogma of the “radioresis- 
tance” of adenocarcinomas; radioresistance 
implied radioincurability and as a conse- 
quence all such tumors were either treated 
by surgery or not at all. As it often hap- 
pens, the obedient acquiescence of the 
dogma deprived everyone of an opportun- 
ity to test its veracity. Very slowly and 
painstakingly we have learned that the as- 
sumed radioresistance of adenocarcinomas 
was in reality the result of delayed response. 
What is involved can be expressed as a law 
of radiopathophysiology of tumors: the 
regressive speed of irradiated tumors is pro- 
portional to their rate of development before 
irradiation. Thus, although the rates may 
not be commensurate, a fast growing 


* Presented at the Joint Meeting of the Wayne County Medical Society, the Wayne State University College of Medicine and 
the Michigan Radiological Society, Detroit, Michigan, March 7, 1974. 
t Professor of Radiology, University of South Florida College of Medicine, Tampa, Florida. 
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Spinal cord 


Fro. 1. Schematic plan for the preoperative irradiation of a renal tumor and its potential mid-line metastases, 
while avoiding the untoward irradiation of the spinal cord and the opposite kidney. Treatments should 
be fractionated over at least 5 weeks and an interval of no less than 4 weeks should be allowed before 


nephrectomy. 


lymphosarcoma regresses rapidly under 
incomplete irradiation, whereas a slow 
developing adenocarcinoma may not have 
disappeared completely weeks and months 
after adequate irradiation. 

Under favorable circumstances a ne- 
phrectomy is capable of curing a patient 
with renal carcinoma; however, the opera- 
tion is often insufficient to the task because 
of the frequent spread of tumor to the 
perirenal bed, and because of vascular in- 
volvement and early development of para- 
aortic metastases. It was the genial Sir 
Eric Riches with the cooperation of one of 
the most capable clinical radiotherapists in 
England, Sir Brian Windeyer, who pointed 
out the usefulness of postnephrectomy radto- 
therapy in improving his results.’® 

It is a good rule of clinical radiotherapy 
that whenever postoperative radiotherapy 


proves useful, it is likely that preoperative 
radiotherapy may prove still more effective. 
Preoperative irradiation was tried with evi- 
dent effectiveness some 40 years ago;!® the | 
subject has been taken up in recent years 
with the advantage of better quality radia- 
tions.5 At the International Symposium 
on Renal Neoplasia, held in Brazil, in Sep- 
tember, 1965, Kagan and I discussed some 
basic considerations in the irradiation of 
these tumors. Supported by Sir Eric 
Riches and by myself, Dr. P. J.. Cavanaugh, 
of Duke University, proposed a cooperative 
clinical trial of pre- and postoperative ra- 
diotherapy in renal carcinoma: the initia- 
tive was officially approved by the select in- 
ternational assembly. This plan has been 
adopted by a group of young American 
urologists and radiotherapists, under the 
chairmanship of Dr. Clair E. Cox;® the 
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Fic. 2. Schematic plan for the irradiation of a tumor of the bladder and its pelvic extension through 1 an- 
terior field and 2 posterolateral fields to produce a heavier irradiation of the anterior pelvis. Treatments 
should be fractionated over 7 to 8 weeks for best results. 


study is now being conducted under a 
grant of the National Cancer Institute. 


THE BLADDER 
(Fig. 2) 

It is generally known that some very well 
differentiated and pedunculated tumors of 
the bladder may be successfully destroyed 
through the cystoscope, but unfortunately 
a majority of these tumors either recur and 
become infiltrating or are ineligible from 
the beginning for this approach. Interstizial 
implantation of radon “seeds”? through a 
suprapubic cystostomy became a popular 
treatment because of the excellent results 
reported by Barringer; however, a reap- 
praisal of these results’ coincided with a 
rebirth of enthusiasm for the surgical treat- 
ment of cancer of the bladder. Unfortun- 
ately, these tumors are often situated on 
the trigone area and compromise the ure- 
ters, requiring a rather radical surgical ap- 


proach; at the same time, they often occur 
in elderly patients whose pathologic talley 
makes them often ineligible for such pro- 
cedures. Whether the surgical approach 
would be a wedge resection, a simple 
cystectomy, a radical cystectomy or a pel- 
vic evisceration, either very few patients 
are eligible or the results are poor. 

In 1961, a national cooperative study 
was proposed to test the value of radio- 
therapy and of chemotherapy as surgical 
adjuvants in the treatment of cancer of the 
bladder. With the assistance of Drs. M. D. 
Schulz, W. T. Moss, W. S. Maxfield, E. R. 
King and J. Stein, we developed a protocol 
for preoperative radiotherapy; we proposed 
a moderate but well fractionated total dose 
of radiations and insisted on an interval of 
several weeks before operation. The study, 
conducted under the chairmanship of Dr. 
George Prout, Jr., eventually revealed, 
to the surprise of the participating urol- 
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ogists that radiotherapy, unlike chemo- 
therapy, did not interfere with the surgical 
procedure and that a whole third of the ir- 
radiated patients presented no residual 
tumor in the surgical specimen. The frac- 
tionation and presurgical interval were key 
elements not always appreciated by sur- 
geons. 

Although we cooperated with this sur- 
gical trial, our evaluation has long been 
drawn to the point of view that integral 
external pelvic irradiation is the treatment 
of choice of most patients with carcinoma 
of the bladder. Buschke and Cantril‘ were 
among the first to point out the advantage 
of supervoltage roentgen therapy in this 
area; their good results were perhaps un- 
duly reduced by their excessive daily dose. 
Chahbazian and I reported results on a 
small series of inoperable patients who 
were treated with cobalt 60 teletherapy 
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over periods of 8 weeks: this series yielded 
a 40 per cent § year survival and evidence 
that in 60 per cent of the cases the bladder 
tumor had been destroyed and healed.” The 
most surprising part of the results was the 
reacquired bladder elasticity and capacity. 
And again, the fractionation of these treat- 
ments failed to impress the surgeons as 
much as the dose. 


THE PROSTATE 
(Fig. 3) 

At the turn of the Century, the efforts of 
urological surgeons such as Young and 
Albardn succeeded in the development of 
a radical perineal prostatectomy for the 
treatment of cancer of this structure. The 
well-conceived surgical procedure involves 
the removal of the entire gland, the seminal 
vesicles, the prostatic urethra în foto with 
the fascia of Denonvillier. The operation is 
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Fic. 3. Schematic plan for the irradiation of carcinoma of the prostate and its potential pelvic extension and 
metastases through 1 anterior, I posterior and 2 perinéal fields. This rather homogeneous irradiation, when 
carried out daily for 7 to 8 weeks, allows for effective irradiation to a rather high dose without intensive 


reactions. ` 


VoL. 121, No. 3 


only successful if the tumor is confined 
within the capsule; it is invariably followed 
by impotence and frequently by inconti- 
nence. Because of extent of the lesion, age, or 
surgical risk, only about 5 per cent of all 
patients diagnosed are eligible for this ap- 
proach. There were only 196 such opera- 
tions performed at the Massachusetts Gen- 
eral Hospital during a period of 25 years.!® 
Yet, for a long time this was the only 
curative approach. 

The work of Huggins!" revealed the fre- 
quent hormone dependence of these tumors 
and the spectacular palliative usefulness 
of orchiectomy and/or estrogen therapy. 
Because so many patients are ineligible for 
curative surgery, urologists everywhere 
adopted the practice of these androgen-con- 
trolled procedures even before any pallia- 
tion was called for. The assumption was 
that orchiectomy and/or estrogens would 
delay the growth, postpone the develop- 
ment of metastases and the appeararce of 
symptoms, preserve the weight and general 
condition of the patient and prolong life. 
In a well-planned randomized study of the 
Urological Research Group of the Veterans 
Administration none of these assumptions 
was found to be true." 

Flocks and his associates!” proposed to 
destroy carcinoma in the prostate and to 
pursue it to its metastases by means of the 
injection of radioactive gold; although 
these hopes proved often illusory, their 
work brought to the attention of urologists 
the serious possibilities of radiotherepy in 
this field. 

In 1967, we reported on 4 inoperable 
patients with cancer of the prostate who 
were living and well 5 to 8 years after 
radical radiotherapy given with an aim to 
cure.’ Contemporaneously, Bagshaw! ac- 
cumulated a respectable number of patients 
with the same results. In February, 1965, 
we proposed to the Committee for Radia- 
tion Therapy Studies the organization of a 
cooperative study for a larger clinical trial 
of our experience. A protocol committee of 
urologists, radiotherapists, a physicist, an 
epidemiologist, a radiodiagnostician, and a 
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pathologist was formed under our chair- 
manship. A grant of the National Cancer 
Institute permitted the necessary financial 
support for the conduct of the study; it im- 
plies verification of histopathology and sur- 
vey of the dosimetric compliance of partici- 
pants.!? This study has now accumulated 
over 300 well documented cases; however, 
any present analysis of the gathered data 
would be premature. It is evident that we 
have come into possession of a curative 
approach to inoperable carcinomas of the 
prostate which remain confined within the 
pelvis. Once again, surgeons as well as 
others are impressed by the dose of radia- 
tions administered rather than the frac- 
tionation and field approach which make 
it possible to administer a rather large dose 
of radiations without untoward effects or 
important complications. 


CONCLUSION 


Fate has brought radiotherapists, rather 
precipitously, to play an important role in 
the treatment of patients with tumors of 
the urinary tract. Not only must they be- 
come acquainted with the protean char- 
acter and clinical behavior of these tumors, 
they must also develop a working rela- 
tionship and cooperative ability with the 
urologists; the task at hand requires learn- 
ing as well as didactic ability, and patient 
understanding. 


Department of Radiology 
University of South Florida College of Medicine 
Tampa, Florida 33612 
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MEGACALYCES: 


FURTHER OBSERVATIONS AND 


DIFFERENTIATION FROM OBSTRUCTIVE 
RENAL DISEASE* 


By LEE B. TALNER, M.D., and RUBEN F. GITTES, M.D. 


SAN DIEGO, CALIFORNIA 


WE have previously published®!? the 

clinical, urographic, and angiographic 
findings in a small series of patients with 
megacalyces—a condition first described 
by Puigvert in 1963.51° Within the past 
18 months, we have studied 6 more patients 
with megacalyces, bringing our case num- 
ber to 15. 

We shall present our most recent ma- 
terial and discuss the role of radioisotope 
renal scanning in substantiating the diag- 
nosis. 


REPORT OF CASES 


Case 1. P.V., an 8 year old boy, had renal 
angiography and renal scanning in September 
1972, because of an abnormal excretory uro- 
gram. In 1970 he had left pyelonephritis mani- 
fested by fever, hematuria, and pyuria. He 
responded promptly to treatment with anti- 
biotics and became asymptomatic. In 1971 he 
again had a urinary tract infection and re- 
sponded promptly to treatment. Since that time 
the urine has been sterile. The 1972 laboratory 
values included blood urea nitrogen (BUN) 
18 mg. per cent, creatinine 0.6 mg. per cent, and 
a normal urinalysis. A voiding cystourethro- 
gram excluded vesicoureteral reflux. The excre- 
tory urogram (Fig. 1, Æ and B) showed dilated 
calyces on the left with no obstruction. There 
was no change in the general appearance since 
the 1971 urogram (Fig. 1C), but there had been 
equal growth in renal length bilaterally. Aortog- 
raphy and selective renal arteriography were 
performed in an attempt to assess the amount 
of cortical tissue in both kidneys (Fig. 1, D-G). 
On the basis of the arteriographic nephrogram, 
it was estimated that the amount of cortical 
tissue was the same on both sides. This was 
confirmed on renal scanning with Tc*™-penicil- 
lamine complex (Tc9™-Pen) (Fig. 1, H and J). 


A radioisotope renogram was also done with 
['3!_labeled hippuran (Fig. 1, ¥ and K). 
Comment. The dilated calyces in the left kid- 
ney predisposed to stasis and urinary infection. 
Although the urogram showed diminished 
thickness of the renal substance, the angiogram 
showed that the thinning was confined to the 
medulla, with the cortex thickness remaining 
normal. This qualitative estimate from the 
angiogram was confirmed by the renal scans. 


Case 11. J.R., an 18 year old man, had a 1 
year history of intermittent back pain and uri- 
nary infection. Urinalysis showed many red 
blood cells and 2 to 5 white blood cells per high 
power field, no bacteria, and no casts. Urine 
protein was 3 plus; specific gravity 1.025; urine 
culture was sterile. The BUN was 13 mg. per 
cent; creatinine I.o mg. per cent. Excretory 
urogram showed dilated right calyces and bi- 
lateral primary megaureter, more pronounced 
on the right (Fig. 2, Æ and B). Cystogram 
showed no reflux and a normal bladder. A retro- 
grade pyelogram ruled out obstruction. Fluoro- 
scopic examination of excretory urography 
showed normal peristalsis in the right upper 
urinary tract, but a “yo-yo” peristalsis related 
to the e a segment in the distal right 
ureter. Renal scanning with Tc? -Pen demon- 
strated approximately equal amounts of radio- 
activity in both kidneys at 1 hour (Fig. 2, C 
and D). The patient underwent resection of the 
distal portion of the right ureter with a uretero- 
neocystostomy. Postoperatively there was no 
change in the appearance of the upper urinary 
tract. Histologic examination of the ureter 
showed hypertrophy of muscle fibers and a 
great increase in the amount of fibrous tissue. 

Comment. At first inspection it would be at- 
tractive to diagnose obstructive atrophy of the 
right kidney related to the primary megaureter. 
Renal scanning showed similar uptake of radio- 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


Seam the Departments of Radiology and Surgery-Urology, University of California, San Diego School of Medicine and University 


Hospital, San Diego, California. 
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Fic. 1. Case 1. (4) Three minute urogram, September 1972. R=8.6 cm., L=9.7 cm. The right kidney and 
collecting system are normal. Only partial filling of the dilated left collecting system is present. (B) Ten 
minute urogram, September 1972. All left calyces are dilated with reduced parenchymal thickness. There 
is focal scar in lower pole, probably atrophic pyelonephritis. The pelvis and ureter are normal. Retrograde 
pyelogram and voiding cystourethrogram ruled out obstruction or reflux. (C) Six minute urogram, April 
1971. R=7.9 cm., L=g.0 cm. Morphology of collecting systems and pelves are the same as in 1972. There 
is 2 similar delay in complete filling of the left side. Equal growth of the kidneys has occurred between 


1971 and 1972. 


activity in the 2 kidneys, indicating that there 
had been no significant reduction in the amount 
of functioning cortex on the right side compared 
to the left. It appears that the calyces are 
dilated on a developmental basis rather than 


secondary to obstruction. This association of 


megacalyces with primary megaureter has been 
noted previously." 


Case i. G.J., a 52 year old man, was found 
to be hypertensive (160/110 mm. Hg) during an 
examination for an inguinal hernia. There was 
no history of urinary tract disease. Urinalysis 


was normal. BUN was 26 mg. per cent;, crea- 
tinine was 1.0 mg. per cent. Excretory urogra- 
phy done as part of his work-up for hyperten- 
sion showed megacalyces on the right side (Fig. 
3, A and B). Renal scan with Tc®*™-Pen showed 
approximately equal amounts of functioning 
cortical tissue in both kidneys (Fig. 3, C and D). 
['3'_hippuran renogram showed a delayed ex- 
cretory phase on the right side. The patient re- 
mains asymptomatic with respect to his urinary 
tract. 


Case Iv. P.J., a 4€ year old woman, has had 
chronic ulcerative colitis for approximately 10 
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Fic. 1. (D and E) Left renal angiograms (LPO), early and late phase. There is mild draping of the intrarenal 
arteries around the enlarged calyces. Excellent cemarcation between cortex and medulla is present. Except 
for a lower pole scar, the cortex measures normal in width. The medulla is thin. (F and G) Right renal 
angiograms (RPO), early and late phase. Normal -enal angiograms. The thickness of the peripheral cortex 
and the interior columns of Bertin are easily measured. Although the left and right renal cortex measure 
approximately equal, the medullary regions on the left are substantially thinner than those on the right. 
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Fic. 2. Case 11. (4) Ten minute urogram. The left kid- 
ney is normal. The kidney lengths are equal, the right 
13.2 cm., the left 13.9 cm. Generalized calyceal dilata- 
tion is present on the right, but the renal pelvis tapers 
normally. The right renal substance thickness is re- 


duced compared to the left. (B) Fifteen minute uro- 
gram. The terminal portions of both ureters are di- 
lated, compatible with primary megaureter. Fluoros- 
copy demonstrated ‘‘yo-yo”’ peristalsis bilaterally. 


years. In 1967 she underwent a subtotal colec- 
tomy with ileostomy and shortly thereafter was 
found to have asymptomatic bilateral renal 
calculi (Fig. 44). An excretory urogram (Fig. 
4B) showed left megacalyces without eviderce 
of obstruction. Over the ensuing 5 years the 
patient had recurrent urinary infections with 
E. coli and Klebsiella, and one episode of tran- 
sient renal colic followed by the passage of a 
small stone. Her colitis remained quiescent. The 
bilateral calculi enlarged gradually, progressing 
to staghorn calculi (Fig. 4C), but the left col- 
lecting system did not change (Fig. 4D). Renal 
function remained normal with BUN 13 mg. 
per cent; creatinine from 0.8 to 1.2 mg. per cert. 
Bilateral, staged pyelolithotomies were per- 
formed. Biopsy of the right lower pole showed 
pyelonephritis with acute and chronic changes. 
The left upper pole wedge biopsy demonstrated 





one 





7 


There was no reflux on cystogram. 


a normal cortex without inflammation (Fig. 
6C). There was a reduced width of medulla with 
a minimal chronic inflammatory reaction just 
beneath the calyx. 

Comment. It is well known that patients with 
ulcerative colitis who have undergone a colec- 
tomy and ileostomy have a predisposition to 
stone formation due to chronic, mild acidosis 
with high urinary calcium excretion. The situa- 
tion is compounded by a tendency on the part 
of the patient to avoid fluids because of the 
effects on ileostomy drainage. In view of the 
biopsy findings in the left kidney, it appears 
that the patient had congenital megacal ces on 
the left with subsequent development of stones 
due to her several metabolic problems. Without 
the benefit of the 1967 roentgenograms, it 
would have been reasonable to diagnose left 
postobstructive atrophy secondary to staghorn 


Fic. 1. (H and J) Renal scintiphotos 1 hour after Tc9™-Pen injection. The numbers indicate the total 
counts from each kidney over 1 minute. Fifty-five per cent of the functioning renal tubules are on the 
left side. (F and K) I'-hippuran renograms, 20 minutes after injection. The dilated left collecting system 
acts as a reservoir and accumulates more radioisotope than the right system. The early portions of the 
renogram curves were equa! bilaterally, but the excretory phase was prolonged markedly on the left side. 
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Hic. 2. (C and D) Renal scan taken 25 minutes after injection of Tc*9™-Pen. Counting with a divided crystal 
showed 53 per cent of the radioactivity in the right kidney, 47 per cent in che left. These measurements 
suggest equal amounts of functioning renal tissue on the 2 sides. The I*!-hippuran renogram (not shown) 
revealed normal and equal early portions of the curves, but a delayed excretory phase on the right, due to 


the reservoir effect of the large collecting system. 


calculus, but the early roentgenograms showed 
that the calyceal enlargement preceded the de- 
velopment of the staghorn calculus. 


Case v. M.C. was first evaluated at the age 
of 17 years in 1970 because of hematuria. His 
case history, laboratory and radiographic find- 
ings have been published previously.” In brief, 
he was found to have normal creatinine clear- 


ance and a maximum concentrating ability of 


943 mosm per kg. (normal for this age should 
be >1000 mosm per kg.). The kidneys were 
normal in size and contour, but there were bi- 
lateral megacalyces. Angiography showed nor- 
mal intrarenal arteries and a normally thick 
cortex (Fig. 5). Renal venography demon- 
strated displacement of interlobar veins by the 


large calyces. No bleeding source was dis- 
covered. 

He was treated conservatively for the next 
2 years, but because of persistent hematuria he 
underwent a right renal exploration in 1972. 
Intraoperative nephroscopy showed bleeding 
from the right lower pole, and the lower pole 
of the kidney was resected. A small capillary 
vascular malformation was discovered adjacent 
to one of the megacalyces. Detailed examina- 
tion of the resected kidney tissue showed per- 
fectly normal cortex and thin medulla. There 
was no inflammatory reaction and no evidence 
of previous infection (Fig. 64). The patient has 
had no further hematuria since surgery. 

Comment. This patient with bilateral mega- 
calyces afforded us an excellent opportunity to 
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Fic. 3. Case 111. (4 and B) Excretory urograms obtained for 
hypertension. The left kidney and collecting system are 
normal. The right kidney measures 0.8 cm. longer than 
the left and has a smooth contour. Generalized calyceal 
dilatation is present on the right, with a “faceted” contour 
of each calyx. The renal pelvis tapers normally into a deli- 
cate ureter. The character of the calyces is well shown in 


the RPO projection of the right kidney. 


examine the effects of this malformation, in its 
uncomplicated form, upon renal function. His 
creatinine clearance was normal, but there was 
mild interference with the renal concentrating 
mechanism. What appeared to be normal cor- 
tex on angiography in 1970 was confirmed by 
the histologic examination in 1972. 


DISCUSSION 


It has become apparent that megacalyces 
is not rare since, in a little over 3 years, we 
have come upon 15 patients in whom the 
diagnosis is reasonably certain. About half 
of these patients were seen at our hospital 
and had extensive investigations. The other 
patients had their records and roentzeno- 
grams referred to us because of our known 
interest in this condition. An abbreviated 
summary of the clinical data on all the 
patients is given in Table 1. 


UROGRAPHY 


Although Anselmo and Cosciani-Cunico? 
found megacalyces bilaterally in 80 per cent 
of their 30 patients, our experience and that 
of Puigvert!® has been more commonly uni- 
lateral. Only 2 of our 15 patients had bi- 
lateral megacalyces. The findings on ex- 
cretory urography are consistent from pa- 


tient to patient. The appearance time of 
contrast material in the calyces of both 
kidneys is equal, whether there 1s unilateral 
or bilateral involvement. Complete and 
maximum opacification of the collecting 
system and pelvis is delayed to 15 or 30 
minutes because of the large volume of 
urine which must be displaced. The renal 
pelvis is normal in configuration. The num- 
ber of calyces may be normal or may be in- 
creased to as many as 20 or 25. In several 
unilateral cases the renal length on the 1n- 
volved side has been increased. Renal 
parenchymal thickness is reduced when 
compared to normal kidneys, due to the 
increased calyceal volume and thinned 
medulla. The calyceal pattern has been var- 
iously described as “mosaic” or “‘faceted’’!® 
because of the polygonal contour of each 
calyx. The tips of the papillae either are not 
visualized at all or are extremely shallow if 
present. Fluoroscopy during urographic ex- 
amination has shown very little, if any, 
change in size of the calyces or their in- 
fundibula. Renal pelvic contractions appear 
normal, but are infrequent (1-3 per min- 
ute). The ureters are normal in course and 
caliber except when there is an associated 
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FIG. 3. 


primary megaureter involving the distal 
segment.” 

The enlarged, floppy calyces produce 
stasis of urine, predisposing to stone forma- 
tion and/or infection. Once renal calculi de- 
velop, the urographic findings may alter, 
especially if there is a superimposed episode 
of acute ureteral obstruction due to the 
lodgement of a calculus. 

The differentiation between megacalyces 
and acquired calyceal dilatation is not 
difficult as a rule. Intrarenal hydronephrosis, 
sometimes termed hydrocalycosis, may re- 
sult from diseases which scar the infun- 
dibula. Tuberculosis or staghorn calculus 
with infection are examples. The infundib- 
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(C and D) Renal scintiphotos (supine) 2 hours after Tc99™-Pen injection. Even at this time, the amount 
of radioisotope in the collecting systems is negligible compared with that in the parenchyma. Divided 
crystal counting showed $2 per cent of the activity in the left kidney, 48 per cent in the right. [!*!-hippuran 
renogram (not shown) as in Case 11, revealed normal and equal early portions of the curves with a delayed 
and prolonged excretory phase on the right side. 


ula in kidneys with megacalyces are wide 
open and therefore should not lead to confu- 
sion with such cicatricial diseases. Atrophic 
pyelonephritis may cause clubbing of most 
or all of the calyces, but the presence of 
coarse and focal rena! scarring in that dis- 
ease distinguishes it from megacalyces 
where the renal outlines are smooth. Wide- 
spread papillary necrosis may lead to 
grossly blunted calyces, but they are never 
as symmetrically enlarged as is seen in 
megacalyces. Postobstructive atrophy or 
back pressure atrophy due to reflux are the 
2 entities which deserve serious considera- 
tion when one is faced with the urographic 
findings indicated above. While the latter 
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FıG. 4. Case 1v. (4) Plain film roentgenogram of the left kidney in 1967 shows several small calculi in the 
lower pole. (B) Excretory urogram in 1967 demonstrates generalized calyceal enlargement on the left. 
The renal pelvis is normal and there is no ureteral obstruction. Renal size is normal and no roentgeno- 
graphic scarring is evident. (C) Plain film roentgenogram of the left kidney in 1972 shows a staghorn 
calculus involving almost the entire collecting system and pelvis. (D) Excretory urogram in 1972 shows 
no change in the caliber of the collecting system over the 5 year period. The renal contour remains smooth. 
Biopsy was taken from the left upper pole (Fig. 6C). 
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Kic. 5. Case v. Nephrogram phase of selective left 
ventral renal arteriography, LPO projection. The 
cortex measures over I cm. thick and the columns 
of Bertin are well demonstrated. The thin medulla 
is easily visible between the contrast-filled calyces 
and the opacified cortex. Histologically the kidney 
tissue was completely normal (Fig. 64). 


can be excluded easily with a cystogram, 
the former can be excluded only by using 
one or more of the examinations to be sub- 
sequently discussed. 


ANGIOGRAPHY 


Since there is no way to determine from 
the urogram whether the reduced renal 
substance thickness is a manifestation of 
thinning of the cortex, medulla, or a com- 
bination of the two, the angiographic 
nephrogram was explored in an effort to 
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sort out this problem. Angiography has 
been performed in 4 patients with mega- 
calyces and in each instance there has been 
extremely sharp demarcation between the 
cortex and medulla, permitting an assess- 
ment of cortical thickness. In all cases the 
cortex measured well within or over the 
normal range (0.5-0.8 mm.).! Therefore the 
reduced parenchymal thickness occurs solely 
at the expense of the medulla (Fig. 7, 4- 
C). Normal cortical thickness in these pa- 
tients correlates well with their normal 
measurements of creatinine clearance. The 
main renal artery, the interlobar, and ar- 
cuate arteries are normal except for mini- 
mal draping about some of the dilated 
calyces. The interlobular arteries are strik- 
ingly normal in contrast to the attenuation 
of these arteries seen in kidneys with post- 
obstructive atrophy.!! 


RADIOISOTOPE STUDIES 


The only way to be certain one is dealing 
with megacalyces rather than a postob- 
structive or otherwise damaged kidney 1s to 
measure individual renal function. Post- 
obstructive atrophy is characterized by 
permanent loss of nephrons and impair- 
ment of maximum renal concentrating 
ability.” As indicated above, renal angiog- 
raphy can provide a semiquantitative esti- 
mate of the amount of renal cortex on the 
2 sides. Ureteral catheterization for split 
renal function measurements 1s tedious and 
may be hazardous in these patients with 
urinary stasis, and it cannot be easily justi- 
fied for diagnostic purposes. We have re- 
cently found that renal scanning with a 
new agent, technetium ggm-penicillamine 
complex, is useful for estimating the 
amount of functioning tissue on either side. 
This agent, initially developed by Halpern 
et al as Tc®*™-penicillamine-acetazolamide 
complex (Tc*®*"-Pac), localizes in the renal 
cortex, presumably being bound to proxi- 
mal tubule cells. Less than 10 per cent of 
the injected radiopharmaceutical is ex- 
creted in the urine within the first 3 hours." 
Because of the short half-life of Tc®™, rela- 
tively large amounts of the agent can be 
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Fic. 6. Kidney tissue from (4) Case v and (C) Case 1v, compared with (B) normal renal tissue. All are 
shown at the same low power magnification. Each specimen has a normal cortex. Note the extreme 
thinning of the medulla in 4 and C, compared to the normal medulla in B. 


administered without significant radiation 
hazard. Renal scintiphotos (supine, pos- 
terior) obtained 1-3 hours after the injec- 
tion are of excellent quality, and the num- 
ber of counts from each kidney can be 
recorded with split crystal counting. Char- 
acteristically, no visualization of the col- 
lecting system, pelvis, or ureter 1s present 
on these scintiphotos. We have obtaired 
Tc9%_Pen renal scans in 4 patients w th 
unilateral megacalyces, and in each in- 
stance have found the amount of radioac- 
tivity to be very nearly equal on the 2 


sides. Kidneys with postobstructive atrophy 
or other forms of renal damage leading to 
nephron loss, are expected to show di- 
minished accumulation of radioisotope com- 
pared to the normal side.’ 

The normal Tc**-Pen scans stand in 
contrast to the I'*'-hippuran renograms on 
the same patients. In the latter, there is a 
marked prolongation of the excretory phase 
on the affected side, simulating ureteral 
obstruction. This appearance, of course, re- 
sults from the gradual mixing of radioiso- 
tope with the large volume of urine wi the 


















484 Lee B. ‘Valner and Ruben F. Gittes JuLy, 1974 
TABLE I 
CLINICAL DATA ON PATIENTS WITH MEGACALYCES 
Angi Duration of 
' Patient Presentation Side 810%- | Scan |Roentgenographic 
| gram Follow-up 
Hypertension Left; also primary left| — 
megaureter 
Hypertension Right — 
Urinary infection Right; also primary — 
right megaureter 
Calcul: (left) Left; polycalyces — 
Calculi (bilateral) Bilateral; also left up- + 
per pole medullary 
sponge 
M | Hematuria; mild hyper- | Bilateral T 





tension 


cerative colitis, and 
urinary infection 


expanded collecting system, and the slow 
drainage which follows. 


RENAL FUNCTION 


Serum creatinine has been normal in all 
our patients and creatinine clearance has 
been normal in those few in whom this test 
has been performed. Maximum renal con- 
centrating ability, measured by urine os- 
molality after fluid deprivation and: vaso- 
pressin administration, was mildly reduced 
“in our Case v (943 mosm per kg.) with bi- 
lateral megacalyces. In 2 other patients in 
whom concentrating ability was measured 
there was a moderate concentrating defect, 
but both of these patients had calculus 
formation. and urinary infection. Renal in- 
fection per se, as well as postobstructive 


M | Infection Right (had previous — 
left nephrectomy for 
“hydronephrosis” ) l 
M | Hypertension Left T 
M j Calculi (right); mild Right — 
hypertension , 
M | Calculus (left) Left — 
M | Hypertension, calculi | Left + 
hypercalcemia 
M | Fever unknown origin | Left — 
M | Urinary infection Left au 
M | Calculi (bilateral) with | Left; Pright — 
acute obstruction on 
right 
F | Calculi (bilateral), ul- | Left — 





atrophy can diminish the ability to concen- 
trate the urine. 


PATHOGENESIS 


It is likely that megacalyces is a con- 
genital defect, but this remains unproven. 
Puigvert™!° has suggested that there 1s 
fault in embryology which occurs during 
the early divisions of the ureteral bud when 
it is joining with the metanephric blastema. 
Other possibilities are a temporary in- 
trauterine obstruction or a maldevelop- 
ment of the pericalyceal muscles. Galian eż 
alt found a decreased number of juxta- 
medullary glomeruli in a kidney with 
megacalyces and theorized that the condi- 
tion is due to a primary hypoplasia of these 
glomeruli, which would explain the mild 
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NORMAL 


MEGACALYX OBSTRUCTIVE 


ATROPHY 





Fic. 7. Diagram of calyx and adjacent renal parenchyma in: (4) normal kidney, (B) kidney with megacalyx, 
and (C) kidney with obstructive atrophy. In the normal kidney the ratio between cortical thickness and 
medullary thickness (C:M) measured to the tip of the papilla is approximately 1:2 (range 1:1.5 to 1:2.5). 
In the kidney with megacalyces the medulla is thin but the cortex remains normal, resulting in a change 
of the C:M ratio to 1:1 or greater. In the kidney with postobstructive atrophy there is thinning of both 
cortex and medulla, the ratio between the 2 varying with the extent of atrophy. The parenchymal thick- 
ness (distance from calyx to edge of kidney) is reduced both in postobstructive atrophy and in mega- 
calyces. In the former, parenchyma is reduced at the expense of both cortex and medulla, while in the 


latter only the medulla is thin. 


concentrating defect exhibited by these 
patients. 

We have continued to find radiologists 
and urologists who, while recognizing the 
appearance of nonobstructed kidneys with 
large calyces, prefer to think of them as 
being the result of some previous episode 
of obstruction or medullary necrosis, per- 
haps in infancy. While this can never be 
excluded with certainty, the preservation 
of renal cortex in these patients appears to 
contradict this theory. Furthermore, early 
episodes of medullary necrosis as recently 
described by Chrispin? would be expected 
to lead to coarse renal scarring. 


CLINICAL OBSERVATIONS 


The complications of urinary stasis, 7.é., 
stone formation and infection, have usually 
brought the patient with megacalyces to 
medical attention and subsequent urog- 
raphy. Six of our 15 patients presented with 
renal calculi and 3 presented with urinary 
tract infection. Five patients had moderate 


hypertension and 1 presented with hema- 
turia. Our youngest patient was 8 years of 
age, the oldest 52. Fourteen of our patients 
were male. Unilateral megacalyces was 
found as an incidental finding in § patients, 
4 of whom were being evaluated for mild 
hypertension and the fifth for a fever of 
unknown origin. Although the urographic 
findings should suggest the diagnosis, it 
should be evident that other studies must 
be done before the diagnosis can be claimed 
with confidence. Vesicoureteral reflux must 
be excluded with a voiding cystourethrog- 
raphy. Serum creatinine and creatinine 
clearance should be normal. A semiquanti- 
tative or quantitative estimate of unilateral 
functioning renal mass should be obtained. 
Our present policy is to perform a renal 
scan with Tc**"-Pen for this purpose. Only 
when there is no evidence of nephron loss 
on the side with large calyces are we satis- 
fied with the diagnosis. Follow-up examina- 
tions are useful in that they demonstrate no 
change in the urographic appearance of the 
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adult kidney with megacalyces. Children 
with megacalyces should manifest normal 
renal growth based on our experience in I 
patient. . 

The management of the patient with 
megacalyces is conservative, and surgical 
therapy enters the picture only when there 
is calculus disease or uncontrollable hema- 
turia. Treatment should be directed at con- 
trolling urinary tract infections with ap- 
propriate antibiotics and attempting to 
minimize calculus formation with large 


fluid intake. 


SUMMARY 


Megacalyces is a nonobstructive enlarge- 
ment of the calyces due to a malformation 
of the renal papillae. The renal cortex is 
normal but the medulla is hypoplastic, 
leading to a variable concentrating defect. 

Calyceal urinary stasis: predisposes to 
stone formation and/or infection. 

The dilated calyces and reduced paren- 
chymal thickness may resemble obstructive 
hydronephrosis or postobstructive atrophy, 
but the urographic and angiographic fea- 
tures of megacalyces are sufficiently dis- 
tinctive for the correct diagnosis to be sug- 
gested in most cases. 

Renal function tests and radioisotope 
studies are important in substantiating the 
diagnosis. | 
Lee B. Talner, M.D. 

Department of Radiology 
University of California, San Diego 
School of Medicine 
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HE morbidity and mortality associated 

with urinary tract tuberculosis have 
been reduced significantly in recent years,°'*"" 
but the disease remains of concern to both 
practicing clinicians and public health 
officials. Although better controlled and 
less common today than formerly, renal 
tuberculosis continues to present a diag- 
nostic problem, with the key role often 
played by the radiologist. In all cases, 
urography is essential to assess the extent 
and severity of involvement, to monitor 
the effects of treatment, and to discover 
the complications.” 

This study was undertaken to review the 
clinical and roentgenographic findings in 
patients with urinary tract tuberculosis 
seen at the Mayo Clinic during the past 
decade and to evaluate the usefulress of 
ureteral compression and routine tomog- 
raphy in the demonstration of minimal 
renal changes. 


MATERIAL AND METHOD 


The histories and excretory urograms of 
160 patients with urinary tract tuberculosis 
who were seen at the Mayo Clinic from 
1962 to 1973 were reviewed. In 27 cases, 
the diagnosis had been made elsewhere. 
These patients had undergone nephrec- 
tomy, and when seen at our clinic, all had 
negative urine cultures and normal-appear- 
ing solitary kidneys. These 27 patients and 
35 patients whose urograms had been dis- 
carded were excluded from the study group. 
Clinical histories and excretory urograms of 
the remaining 98 patients were studied. 

Our current routine technique of excre- 
tory urography employs a şo ml. bolus 


injection of urographic contrast medium. 
When indicated, larger doses are admin- 
istered by infusion. For the past 3 years, 
linear tomography has been regularly used 
during excretory urography. Prior to that 
time, tomography was done only when it 
was indicated by the supervising radiolo- 
gist. Ureteral compression has been em- 
ployed routinely during the decade under 
study. 


CLINICAL HISTORY 


Urinary tract tuberculosis is primarily a 
disease of adults, affecting males more fre- 
quently than females. Of 98 patients in- 
cluded in our study group, 61 were males 
and 37 were females. Although 80 per cent 
of the 700 patients with urinary tract 
tuberculosis whose histories were reviewed 
in 1956 were between 16 and 40 years old,’ 
today the disease occurs more frequently in 
an older age group.*° The ages at diag- 
nosis of tuberculosis involving any part of 
the body and the ages at onset of geni- 
tourinary involvement in these 98 patients 
varied (Table 1). When first examined at 
our institution, almost 80 per cent of the 
patients were 60 years old or older, but 
their medical histories revealed that the 
clinical onset of their genitourinary disease 
generally occurred at an earlier age. In 60 
per cent of the cases, however, this was 
after the age of 40 years. 

Genitourinary involvement was preceded 
in 27 cases by an earlier history of clinically 
apparent tuberculosis involving another 
part of the body. The most common site in 
our series was the skeletal system (17 pa- 
tients). Although more than half the pa- 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25 to 28, 1973- 
From the Mayo Clinic and Mayo Foundation. 
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TABLE I 
AGE OF PATIENTS WITH URINARY TRACT 
TUBERCULOSIS AT DIAGNOSIS 
OF TUBERCULOSIS 
Age at Tuberculosis 
Diagnosis 

(yr.) Any Form Genitourinary 

o-9 4 Oo 
10-19 9 4 
20-29 20 15 
30-39 15 1g 
40-49 22 30 
50-59 12 12 
60-69 14 16 
79-79 2 2 
Total 98* 98* 


* Males, 61; females, 37. 


tients had roentgenographic evidence of 
prior or current pulmonary tuberculosis, 
only 13 patients had corresponding clinical 
symptoms. Five patients gave histories of 
both pulmoriary and skeletal tuberculosis. 

Other related clinical findings included 
nonspecific systemic symptoms such as 
fever, anorexia, fatigue, or weakness (41 
patients). Six patients were diabetic, and 
the diabetes was exacerbated by the tu- 
berculous infection in 2. One patient with 
Addison’s disease devéloped renal tubercu- 
losis after 20 years of steroid treatment. 

Of the 98 patients, 35 were either foreign- 
born or had spent a significant period of 
their life in other countries (Table 11); 11 
patients had beeri captives in concentra- 
tion camps during World War II. Seventeen 
patients hdd a proved family history of 
tuberculosis. 

Ninety-five of the 98 patients had his- 
tories of urinary tract syrnptoms; in some, 
the symptoms were very mild, but in others, 
they were severely disabling (Table 11). 
The most common-urinary tract symptoms 
were dysuria, frequency, and nocturia. 
Most patients had multiple symptoms. 
Many had received several unsuccessful 
courses of treatment with antibiotics for 
nontuberculous infections before the tu- 
berculosis was diagnosed. Only 3 patients 
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did not have urinary'tract symptoms. The 


urograms of all 3 patients revealed urisus- 
pected, calcified, nonfunctioning kidneys— 
examples of the so-called silent auto- 
nephrectomy. 


CLINICAL AND LABORATORY FINDINGS 


= Urine cultures from 89 patients were 
positive for Mycobacterium tuberculosts, 
confirming the clinical diagnosis. Surgical 
specimens obtained in the other 9 cases all 
showed pathologic evidence of tuberculosis, 
and in 6 of these, cultures of thé specimens 
were positive. Prior to being seen at the 
Mayo Clinic, 31. patients had been treated 
medically for tuberculosis, and 19 were cur- 
rently taking antituberculous medication. 
Cultures were positive in 14 of the 31 pa- 
tients who had previously received anti- 


TABLE I] 


COUNTRIES OF BIRTH OR OF PROLONGED 
FOREIGN TRAVEL OF PATIENTS WITH 
URINARY TRACT TUBERCULOSIS 


No. of 
Patients 


Europe 
Germany 
Italy 
Greece 
Spain 
England 
Poland 
Latvia 
Hungary 
Czechoslovakia 
Romania 
Austria 
Yugoslavia 
Asia and Far East 
Russia 
China 
South Pacific (WW II) 
South America 
Venezuela 
Colombia 
Peru 
North America 
Canada 
Mexico 


ee oe i t Ss | 


bet ed OD 


© 


+ n. 


Ww oe 


Total 35 
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tuberculous treatment and in 8 of the 19 
patients currently under such treatment. 
Routine blood cell counts, sedimentation 
rates, and other laboratory studies were of 
little diagnostic help. Although not specific 
for tuberculosis, urinary findings were posi- 
tive in almost all cases (Table rv). 

Chest roentgenograms revealed positive 
findings in only 52 of the 98 patients. 
Forty-five patients with roentgenographic 
evidence of pulmonary tuberculosis had 
apical fibrocalcific disease or calcified granu- 
lomata, but evidence of an infiltrate or 
cavity disease was seen in only 7 patients. 
Only 31 of the 52 patients with positive 
chest roentgenograms had sputum or gas- 
tric washings cultured for tubercle bacilli, 
and of these, 4 had positive findings. Seven 
patients with normal chest roentgenograms 
had similar cultures taken, and all 7 had 
normal findings. The tuberculin reaction 
was positive in all 34 patients who were so 
tested. 

Cystoscopy was performed in 46 patients, 
and 39 had positive findings—most had 
multiple findings (Table v). The most com- 
mon findings were those of mucosal inflam- 
mation or nonspecific areal cystitis (27 pa- 
tients). Mucosal ulcerations were seen in 12 
patients, and delta-shaped areas of redness 
were seen in 8 patients and were associated 


TABLE III 


CLINICAL FINDINGS IN 9§ PATIENTS 
WITH GENITOURINARY SYMPTOMS 














No. of 


spimptomè Patients* 
Urinary tract 
Dysuria 3 
Frequency 41 
Nocturia 36 
Gross hematuria 25 
Cloudy urine (pyuria, tissue fragments) 25 
Urgency 20 
Suprapubic pain 5 
Total incontinence 2 
Epididymitis iż 
Draining scrotal fistula I 








* Most had multiple symptoms. 
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TaBLe IV 
LABORATORY FINDINGS IN 98 PATIENTS 
WITH URINARY TRACT TUBERCULOSIS 
Range Mean 
Blood 
Sedimentation rate 
(mm. in 1 hr.) I-I1g 25 
Leukocytes (/mm.) 4,000-24,300 8 , 000 
Urea (mg./dl.) 14-42 37 
Creatinine (mg./dl.) 0.7-9.9 1.50 





Patients with positive 
findings (per cent) 





Urine 
Pyuria 89 
Proteinuria 80 
Microhematuria Ta 
Casts 27 





with other findings in all but 2 of the 8. 
Nine patients had granulomatous mucosal 
changes. Twelve patients had contracted 
bladders of limited capacity. Eight patients 
had scarring about the ureteric orifice, re- 
sulting in a constricted orifice in 4 and a 
dilated ‘‘golf-hole” ureteric orifice in the 
other 4. 


TABLE V 


CYSTOSCOPIC FINDINGS IN 46 PATIENTS 
WITH URINARY TRACT TUBERCULOSIS 











No. of 
Patients* 


Finding 


Cystitis (not specified other than areal) 
Mucosal ulcerations 

Mucosal granulomatous change 
Mucosal injection or congestion 

Delta area of redness below ureteric 


— —- P) 
pon O 


orifices 8 
Contracted bladder 12 
Reflux or “‘golf-hole” ureteric orifice 4 
Pinpoint or scarred orifice 4 
Bullous edema over trigone 2 
Cystitis cystica I 
Posterior urethritis or prostatic duct 

abscess I 
Ureteral obstruction above ureteral 

vesicular junction I 








* Most patients had multiple findings. 
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ROENTGENOGRAPHIC FINDINGS 


Plain film roentgenographic examination, 
a necessary preliminary for excretory urog- 
raphy, provided valuable information. The 
demonstration of tuberculous disease of the 
skeletal system, paraspinous or psoas ab- 
scesses, and calcification in the liver, spleen, 
adrenal glands, or lymph nodes, or in the 
base of the lung should alert the radiologist 
to the likelihood of a tuberculous process 
(Fig. 1, 4, B, and D). Such findings were 
present in 31 patients of our series (Table 
vi). Excretory urography revealed renal 


abnormalities in go patients (Table viz): . 


bilateral in 27 patients and unilateral in 63 
patients. 

Renal calcification was present in 50 pa- 
tients (Table vn). Eleven patients had 
extensive parenchymal calcification, with a 
“putty-like” appearance (Fig. 14). In all 
11, the kidneys were nonfunctioning. All 11 
kidneys had rather uniform calcification, 
but none had diffuse peripheral calcifica- 
tion of the type seen in renal cortical 
necrosis, oxalosis, and chronic glomerulo- 
nephritis. Twenty-nine patients had local- 
ized areas of parenchymal calcification 
(Fig. 1, B-D). In 11 of the 29, the focal 
calcification was well circumscribed, amor- 
phous, irregular, and often faint and was 
considered to be associated with a granulo- 
matous mass (Fig. 1, B and C). In the 
remaining 18 kidneys, no evidence of such a 
mass was apparent. Renal calculi were seen 
in 18 patients, 8 with both parenchymal 
calcification and renal calculi. 

Parenchymal scars were also seen in ṣo 
patients. These scars varied from small and 
localized ones to scars that involved the 
entire kidney. Usually, scars were asso- 
ciated with parenchymal calcification in 
areas of tissue destruction or were located 
in areas of the kidney involved with an 
obstructive process. Each case had some 
abnormality of the underlying collecting 
system, and none of the scarring was con- 
sidered to represent early or minimal change. 

Medullary cavitation with communica- 
tion to the collecting system was seen in 35 
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patients. In 22 patients, a small cavity was 
seen in only one renal papilla (Fig. 24), 
while an additional 13 patients had more 
advanced involvement with multiple papil- 
lary cavities (Fig. 2B). In 6 patients, a 
small single cavity in a renal papilla was 
seen as the sole roentgenographic abnor- 
mality. In 29 patients, the cavitation was 
found in only 1 kidney, while in 6, the 
cavitation was bilateral. In 2 of these 6, all 
the renal papillae were involved. Cavita- 
tion either involved the tip of the papillae 
as just described or progressed to destroy 
the parenchyma. In some, the cavitation 
was extensive and irregular (Fig. 2C). When 
the cavities communicated freely with the 
collecting system, their nature could be 
readily determined. There was, at times, a 
striking similarity of early papillary cavita- 
tion to renal papillary necrosis resulting 
from other causes. 

Irregularity of the papillary tips, best 
described as a “moth-eaten” appearance, - 
was seen in 8 patients (Fig. 2D). In 6, the 
irregularity involved only 1 renal papilla, 
but in all 8 of these patients, there were 
other findings in the kidney. Calyceal 
diverticula were seen in 2 patients and were 
distinguishable from the small papillary 
cavity. 

Thirty-five patients had narrowing or 
complete stenosis of one or more infundi- 
bula of the minor calyces (Fig. 2D; and 3). 


In 1 patient, an infundibular stricture with 


mild dilatation of that single calyx was the 
solitary finding on the urogram. These in- 
fundibular strictures, when complete, re- 
sult in the exclusion of a previously dilated 
calyx from the remainder of the collecting 
system. When such a parenchymal cavity 
was excluded from the collecting system, it 


` was often impossible to determine if it was 


the result of a localized intrarenal obstruc- 
tion or a parenchymal abscess cavity due to 
a caseous granuloma with necrosis. Tomog- 
raphy was often helpful in recognizing the 
nature of these intrarenal obstructions and, 
in several cases, demonstrated an excluded 
cavity that had been seen to communicate 
with the renal pelvis (Fig. 3, C and D). 
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Fig. 1. Renal calcification. (4) Extensive amorphous calcification in nonfunctioning kidney—autonephrec- 
tomy pattern. Ureteral calculus in upper ureter. (B) Amorphous calcification in left lower pole and multiple 
left renal calculi. Tuberculous spondylitis, with fusion of the bodies of L-4 and L-5 and right psoas abscess. 
Calcified mesenteric lymph nodes. (C) Lobulated amorphous calcification of lower two-thirds of this kidney 
demonstrated only on tomography. (D) Focal discrete calcification scattered throughout parenchyma. 


Tuberculous spondylitis, with fusion of L-3 and L-4. 
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Tase VI 


ACCESSORY ROENTGENOGRAPHIC FINDINGS IN 3I 
PATIENTS WITH URINARY TRACT TUBERCULOSIS 


ae No. of 
Finding Patients 
Pott’s disease . 9 
With paraspinous abscess 2 
Calcified abdominal and retroperitoneal 
lymph nodes II 
Calcified adrenal gland 
Tuberculous arthritis 
Hip 2 
Sacroiliac 3 
Knee 2 
Ankle I 
Wrist and hand I 
Intracranial calcification I 


Blunting or clubbing was seen in 34 pa- 
tients. In 20 patients, an extrarenal site of 
obstruction was present and generalized 
hydronephrosis resulted. In the other 14 
. patients, a localized intrarenal obstruction 
resulted in similar but more localized 
changes. 

Advanced cicatricial changes involving 
the calyces or renal pelvis or both were 
seen in 16 patients and appeared to be the 
result of healing of a parenchymal lesion 
(Fig. 4). These changes were commonly 
associated with an infundibular stricture in 
either pole and often resulted in traction 
on and subsequent obstruction of the re- 


Tas_e VII 


RENAL CHANGES IN 90 PATIENTS WITH 
URINARY TRACT TUBERCULOSIS 


No. of 
Changes Patients* 
Parenchymal scarring 50 
Parenchymal calcification 40 
Papillary cavitation 35 
Infundibular stenosis or stricture 35 
Blunting or clubbing of calyces 34 
Granulomatous mass 24 
Renal calculi 18 
Cicatricial changes in collecting system 16 
Caliectasis 10 
Minimal calyceal irregularity 8 


* Most patients had multiple changes. 
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maining segments, a phenomenon well de- 
scribed by Barrie et al.? 

Eight patients had normal-appearing 
kidneys, and all 8 had positive urine cul- 
tures. One patient had had a nephrectomy 
and had presented with residual tuberculous 
cystitis. A second patient with tuberculous 
cystitis had had pulmonary tuberculosis 
more than 25 years previously and had 
never received antituberculous medication; 
a left ureteral urine specimen obtained from 
this patient was positive for M. tuberculosis. 


_ The remaining 6 patients had evidence of 


either current or past tuberculous epi- 
didymitis. i 

In our series, 2 patients had intramural 
ureteral calcification, but ‘neither had blad- 
der calcification. Ureteral stones were found 
in § patients and, although unconfirmed, 
were likely in an additional 2 patients, No 
bladder calculi were found roentgenograph- 
ically, although 1 patient had a small stone 
seen at cystoscopy. Prostatic calcification 
indistinguishable from other types of pros- 
tatic concretions was seen in 14 patients but 
was not a reliable diagnostic sign. The 
presence of prostatic calcification was not 
related to either the symptoms or the 
severity of the renal tuberculosis. 

Calcification involved the seminal vesicle 
in 2 patients and the vas deferens in 3 pa- 
tients. The calcification in the vas deferens 
of 2 patients was intramural and indis- 


Taste VII | 


RENAL CALCIFICATION ON UROGRAPHY OF SO PATIENTS : 
WITH URINARY TRACT TUBERCULOSIS 


ae No. of 
Calcification Patients* 
Parenchymal 40 

Diffuse (autonephrectomy pattern) II 
Focal 29 

In cortex I 

In medulla 6 

Of indeterminate location II 

Within granulomatous mass II 


Renal calculi 18 


* Fight patients had both parenchymal calcification and renal 
cali. 


C 


» 





Fic. 2. Medullary cavitation. (4) Tiny 2 mm. cavity in papillary tip of lower pole calyx (arrow), repre- 
senting only roentgenographic finding. (B) Extensive papillary cavitation involving almost all of renal 
papillae. (C) More extensive changes of papillary destruction. (D) Moth-eaten appearance in composite 
upper calyx due to irregular ulceration of papillary surface. Infundibular stricture in midportion of kidney 
(arrowhead). 


tinguishable from that seen with normal third patient 1s reportedly more character- 
aging or diabetes; however, neither patient istic of tuberculosis (Fig. §).” 

was old (34 and 46 years old) and neither Inflammatory changes involving the 
had diabetes mellitus. An intraluminal renal pelvis and ureter were seen in 8 pa- 
concretion seen in the vas deferens of the tients. Four of these patients had dilatation 
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Kic. 3. Intrarenal obstruction. (4) Dilatation of upper calyces noted, but renal area is obscured by over- 
lying bowel contents. (B) Tomogram demonstrates upper pole infundibular stricture as well as remainder 
of collecting system. (C) Lower pole infundibular stricture, with associated distortion of adjacent collecting 
system. (D) One year later, stricture has completely excluded previously dilated calyx from remainder of 
collecting system. 


of the ureter without evidence of stricture. ureter. 

Two patients had mucosal striations in the An isolated single ureteral obstruction 
renal pelvis and in a ureter, and 2 patients was seen in 14 patients, while multiple 
had frank mucosal ulceration involving one strictures were demonstrated in 7. These 
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single strictures identified were found with 
equal frequency on either side. Uretero- 
pelvic junction obstruction was seen in 9 
patients. Obstruction at the ureterovesical 
junction was demonstrated unilaterally in 7 
patients and bilaterally in 1. 

Four patients had advanced fibrosis of 
the ureter, which is characteristic of tuber- 
culous ureteritis.7°!°!® Two of these pa- 
tients had irregularly dilated ureters that 
were best described as “beaded” or nodular 
(Fig. 64). In the third patient, a rigid, 
straight “‘pipestem” ureter was demon- 
strated by a retrograde pyelogram after a 
catheter was passed beyond a high-grade 
ureterovesical junction obstruction (Fig. 
6B). The fourth patient had a corkscrew 
configuration of a fibrotic ureter (Fig. 6C). 

The bladder was urographically abnor- 
mal in 27 of the 98 patients. In 7 patients, 
irregular scarring of the bladder wall was 
present, and in 5 patients, the bladder was 
smooth and contracted. Generalized thick- 
ening of the bladder wall was seen in many 
patients but was severe in only 2. A filling 
defect was seen in the bladder of 1 patient 
and corresponded to an area of granulo- 
matous tissue seen at cystoscopy. The re- 
maining patients with abnormal-appearing 


Fic. 4. Advanced cicatricial changes with traction 
on collecting system, associated with healing of 
upper pole lesion. 


Roentgenographic Findings in Urinary Tract Tuberculosis 





495 





Fic. 5. Calcification of vas deferens, 
seminal vesicle, and prostate. 


bladders had either prostatic enlargement 
or bladder diverticula. All patients whose 
bladders were abnormal at urography and 
who were examined by cystoscopy had 
positive cystoscopic examinations. 


DISCUSSION 


There is uniform acceptance that renal 
tuberculosis is a bilateral process resulting 
from hematogeneous spread of tubercle 
bacilli from a distant focus, usually a pul- 
monary lesion. Because the initial lesion 
often heals, few patients who have renal 
tuberculosis present with positive sputum 
cultures indicating the source of the dis- 
semination.® Although the disease is always 
bilateral, the presenting clinical symptoms 
do not usually indicate this.” 

Ninety-five of the 98 patients in our 
study had symptoms related to either their 
urinary tract or genital organs some time 
during their illness. Fourteen of the 61 men 
had histories of prior tuberculous epididy- 
mitis that often antedated the clinically 
apparent renal involvement by several 
decades. Several patients had histories of a 
prior tuberculous epididymitis that was 
treated surgically many years earlier, al- 
though it was not immediately associated 
with the presenting urinary tract symp- 
toms. The significance of this history was 
usually appreciated when the routine cul- 
tures were ‘‘sterile,” whereas the urinalysis 
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Fic. 6. Advanced tuberculous ureteritis. (4) Alternating areas of ureteral fibrosis and dilatation, producing 
beaded or nodular appearance. (B) Uniform thickening of wall of ureter and bladder, resulting in rigid 
pipestem appearance of ureter and smoothly contracted bladder. (C) Irregular scarring of this ureter, 
producing corkscrew appearance associated with extensive scarring in nonfunctioning kidney. 


indicated a probable infectious process. 
There were no symptoms referable to the 
reproductive organs among the women 
studied. 

The correlation is high between the ana- 
tomic and pathologic changes and the 
roentgenographic findings.” However, a 
normal excretory urogram does not exclude 
the possibility of renal tuberculosis, and 
the urogram often is normal when there is 
early disease. The early lesions involve the 
renal cortex or corticomedullary junction in 
almost 90 per cent of the cases: the other 
IO per cent involve the renal medulla.!—7 
The most common locations are within a 
capillary tuft of a glomerulus or within 
capillaries between the convoluted tubules 
of the cortex or the collecting ducts of the 
renal pyramid. The early lesions are not 
detectable on excretory urography (Fig. 7). 

The second stage of early renal tuber- 


culosis involves the luminal space of the 
collecting ducts or loop of Henle and results 
from the intraluminal discharge of tubercle 
bacilli from the initial vascular lesion.-"7 
This second type leads to ulceration at the 
renal papillary tip and produces irregular- 
ity or a small communicating cavity—the 
earliest definitely discernible roentgeno- 
graphic finding. Although some of these 
earlier papillary lesions heal, progression 
and further destruction of the renal tissue 
occur frequently. The asymmetric progres- 
sion of tuberculosis is a characteristic fea- 
ture, and only the association with other 
findings allows the early papillary cavity 
to be differentiated roentgenographically 
from other causes of renal papillary necrosis 
(Fig. 28). 

In our series, renal calcification was a 
more frequent finding in the kidneys than 
was cavitation and generally occurred with 
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more severe disease. The size of the cal- 
cification did not indicate the extent of the 
disease inasmuch as small foci of paren- 
chymal calcification were seen in kidneys 
largely destroyed by caseous necrcsis. 
Parenchymal calcification has been noted 
by others in from 7.1 to 24.4 per cent of pa- 
tients with renal tuberculosis,':*!! but we 
noted such calcification in approximately 
half of our patients. At times, the calcifica- 
tion required optimal technique for its 
demonstration (Fig. 1C). Renal calcul: were 
seen in 18.4 per cent of our patients and 
have been noted by others in from 1.4 to 24 
per cent!:!8:! of patients with renal tubercu- 
losis. Although renal calculi have been 
associated with increased incidence of sec- 
ondary infection,! we did not observe this. 

We noted that many patients with clini- 
cal or cystoscopic evidence of bladder 1n- 
volvement had normal-appearing bladders 
at urography. Much of this disparity 1s due 
to the early mucosal involvement that is 
dificult or impossible to recognize cn a 
urogram. Voiding cinecystourethrograms 





HIG. ‘7. 


Early pathologic findings. Multiple small 
cortical granulomata (arrowheads) and small ne- 
crotic cavities at papillary tip (arrow). 
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were not obtained, and only 2 patients with 
far-advanced bladder involvement under- 
went retrograde cystography; severe blad- 
der involvement was confirmed in both. 

Excretory urography is the basic method 
of evaluation of patients with renal tuber- 
culosis. Regularly employed ureteral com- 
pression often helps fill the collecting sys- 
tem well enough for minimal calyceal ir- 
regularity and small papillary cavities to 
be seen. Linear tomography is a helpful 
adjunct, particularly in evaluating the ex- 
tent of the disease process and the residual 
functioning tissue in kidneys largely de- 
stroyed by tuberculous involvement (Fig. 
8, Æ and B). Tomography was often helpful 
in demonstrating subtle amorphous cal- 
cification and small papillary cavities. In 
many patients, the changes in the renal 
outline and collecting system were obscured 
on conventional roentgenograms by overly- 
ing bowel contents but were well seen on 
the tomograms. In § patients, tomography 
demonstrated generalized hydronephrosis 
in the nonfunctioning kidneys. In 9 pa- 
tients, retrograde pyelography was utilized 
in investigating nonfunctioning or poorly 
functioning kidneys. In these few patients, 
this procedure helped immeasurably to de- 
fine the extent of calyceal changes but did 
not aid in the evaluation of the paren- 
chymal involvement. The improved quality 
of the excretory studies with ureteral com- 
pression and tomography has greatly di- 
minished the need for retrograde studies in 
these patients. 


CONCLUSION 


Renal tuberculosis continues to be a 
significant clinical problem, and the ra- 
diologist should be capable of suggesting 
the diagnosis in most instances. The most 
common roentgenographic findings are 
renal parenchymal calcification, parenchy- 
mal scarring, papillary cavities similar to 
those seen in papillary necrosis, and stric- 
tures of the collecting system. Intrarenal 
granulomatous masses, ranging up to 6 cm. 
in diameter, are also common, and the 
masses are usually calcified. Any combina- 
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Fic. 8. (4) Extensive destruction of renal parenchyma with multiple radiolucent masses, suggestive of 
hydronephrosis. (B) Pathologic examination of kidney reveals hydronephrotic calyces and multiple 
granulomatous masses, bota of which could produce changes present on tomogram. 


tion of these findings increases the likeli- 
hood of renal tuberculosis. 

Clinical findings can be helpful in indicat- 
ing the diagnosis. Symptoms of chronic 
urinary tract infection associated with 
negative routine cultures are a common 
presentation. Such a history in a patient 
who is foreign-born or who has spent a 
significant period in a foreign country 
greatly increases the probability of urinary 
tract tuberculosis. A history or roentgeno- 
graphic evidence of tuberculous infection of 
another part of the body may also alert the 
radiologist to the possibility of this condi- 
tion. A positive chest roentgenogram is 
often helpful, but the absence of positive 
findings may be of little significance when 
establishing a diagnosis of renal tubercu- 
losis (the chest roentgenogram was normal 
in 46 of 98 patients). 

A positive urine culture for tuberculosis 
is necessary to establish the diagnosis def- 
initely. One must be persistent when the 
urographic changes suggest the possibility 
of renal tuberculosis, because, in 1 case in 


our series, as many as 8 urine cultures were 
necessary before a positive culture was ob- 
tained. 


Stephen A. Kollins, M.D. 
c/o Section of Publications 
Mayo Clinic 

200 First Street S.W. 
Rochester, Minnesota 5s5a01 
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YANTHOGRANULOMATOUS pyelo- 


nephritis (XGP) is a rare form of 


chronic pyelonephritis, characterized by 
yellow masses macroscopically and foamy, 
lipid-laden macrophages microscopically. 
It constitutes between 1 and 8 per cent of 
inflammatory conditions of the kidney re- 
quiring nephrectomy, with an age range 
between 10 months and 82 years. XGP may 
involve the kidney diffusely, or may be 
more focal as in the tumefactive form, 
which presents as a renal mass lesion. The 
disease is virtually always unilateral and 
the treatment of choice is nephrectomy. 

During the past 7 years, we have had the 
opportunity to examine 15 patients with 
this diagnosis, 10 of whom had studies 
available for review. Nine patients had in- 
travenous pyelograms, 1 had a retrograde 
pyelogram only, and 5 of the 10 patients 
had renal arteriograms. The arteriographic 
findings in 2 of these patients have been 
previously reported.’ 

The roentgenographic findings in this 
series are presented, indicating that this 
diagnosis can frequently be suggested pre- 
operatively. 


. ROENTGENOGRAPHIC OBSERVATION 
IN PRESENT SERIES 


Our group of patients included 4 male 
patients, and 6 females. The average age 
was 42 years, with an age range of 24 to 61 
years. In all cases, the disease was unilat- 
eral, involving the right kidney in 4 pa- 
tients and the left in 6 patients. However, 
contralateral renal calculi were observed 
in 2 patients. . | 

The -roentgenographic findings in this 
group are summarized in Table 1. Note- 
worthy is the high incidence of renal en- 
largement on the involved side, being 
present in 80 per cent of the patients. The 


TABLE Í 


ROENTGENOGRAPHIC FINDINGS IN XANTHO- 
GRANULOMATOUS PYELONEPHRITIS (XGP) 


Calculi 
Rena! 7/10 
(Staghorn) (2/7) 
Contralateral renal calculi afio 
Ureteral 8/10 
`- (Ureteropelvic junction) (6/8) 
Renal enlargement 
Diffusely enlarged 8/10 
(Enlarged with local mags) (2/8) 
Tumefactive form in normal! or 
small kidney 2/10 
Intravenous pyelography 
Nonfunction 6/9 
(Total absence of nephrogram) (4/6) 
Faint opacification 2/9 
Normal function 1/9 


average renal size' in the 9 cases with en- 
larged kidneys was 18.8 cm. Renal and 
ureteral calculi were seen in 70 per cent and 
8o per cent of cases, respectively. Of par- > 
ticular interest was the size of the ureteral 
calculi. Large obstructing ureteral calculi 
were seen in § patients (5o per cent), with 
the smallest measuring 1.0X2.2 cm., and 
the largest measuring 2.8X3.0 cm. (Fig. 
14). In the 3 other patients with ureteral 
calculi, 2 represented extensions of stag- 
horn calculi into an obstructing position at 
the ureteropelvic junction (Fig. 2.4), and 1 
was a lucent calculus lodged at the pelvic 
brim, associated with ipsilateral renal cal- 
culi (Fig. 3, £ and B). 

In 6 of the g patients (67 per cent) who 
had intravenous pyelograms, there was 
nonvisualization of the collecting system. 
In the other 3 patients, 2 had only faint 
visualization (Fig. 28), and the third had 
the tumefactive form of XGP, and showed 
the pyelographic findings of a renal mass 
(Fig. 44). Four patients showed a total 


* From the Department of Radiology, Virginia Commonwealth University-Medical College of Virginia, Richmond, Virginia. 
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Fic. 1. (4) Intravenous pyelogram. Normal func- ee 
tion is seen in the right kidney. A renal calculus is : 
present in the lower pole of the left kidney. A 
large obstructing proximal left ureteral calculus is 
present measuring 2.52.5 cm., and no function 
is visible. (B and C) Selective left renal arterio- 
grams, arterial and nephrographic phases. At-enu- 
ation of the renal vessels is seen, with multiple ill- 
defined avascular masses within the kidney. 
Prominent capsular vessels are seen over the 
upper pole, and also prominent small vessels 
around the renal pelvis. The appearance is that of 
hydronephrosis or possibly polycystic kidrey dis- 
ease. The large size of the kidney is evident, mea- 
suring 19.6 cm. in lengta. 
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Fıs. 2. (4) Plain film roentgenogram of the abdomen. A large staghorn calculus is present in the right kidney, 
extending into and partially obstructing the ureteral pelvic junction. The kidney measured 17.3 cm. in 
length. (B) Intravenous pyelogram. The left kidney functions normally. A very faint pyelogram is visible 
around the periphery of dilated calyces on the right side. 





~ P 


Fic. 3. (4) Intravenous pyelogram. The right kidney functions normally. A renal calculus is visible on the 
left (arrow), and the kidney is small in size, measuring 10.5 cm. in length. (B) Left retrograde pyelogram. 
A nonopaque calculus is present in the left ureter at the level of the pelvic brim (arrow). The major calyx 
to the upper pole is amputated by an upper pole mass, representing tumefactive xanthogranulomatous 
pyelonephritis. 
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Fic. 4. (4) Intravenous pyelogram. A normal 
right kidney is seen. The left kidney measures 
16.6 cm. in length, with normal function, and 
shows a mass distorting and displacing the 
calyces in the upper pole. A lesser degree of dis- 
tortion is visible in the lower pole. (B) Selective 
left renal arteriogram, arterial phase. Mild at- 
tenuation of intrarenal vessels in the upper and 
lower poles is visible, and very prominent perni- 
capsular vessels are noted over the medial as- 
pect of the upper pole of the kidney (arrows). 
(C) Selective left renal arteriogram, nephro- 
graphic phase. The markedly irregular nephro- 
graphic phase is evident, with loss of definiticn 
of the corticomedullary junction. A faint rim 
of benign neovascularity is visible in the p2- e 
riphery of the upper pole mass. 
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TABLE II 


ANGIOGRAPHIC FINDINGS IN XGP 








Angiogram showing: 


Small main renal artery 2/5 
Attenuation of vessels 5/5 
Avascular mass (diffuse or local) 4/5 
Benign neovascularity at margins fe 
Irregular nephrogram 5/5 
Absent corticomedullary junction 4/5 
Increased capsular vessels 4/5 
Angiogram simulating: 
Polycystic disease 1/5 
Hydronephrosis 3/5 





absence of a nephrogram phase—a point 
which has been claimed to be helpful in 
differentiating XGP from simple hydrone- 
phrosis.° 

The findings in 5 patients who had renal 
angiography are summarized in Table u. 
The most common findings were attenua- 
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tion of intrarenal vessels (Fig. 1B; and 
54), and a spotty, irregular nephrographic 
phase. The irregular nephrogram obliter- 
ated the corticomedullary junction (Fig. 
1C; and 4C). The masses were usually 
avascular centrally, with inflammatory 
hypervascularity or a blush around the 
periphery. We also noticed a high incidence 
of prominent capsular and periureteral 
vessels (Fig. 18; 48; and 5B). In none of our 
cases could the vascularity be confused 
with that of a hypernephroma, but several 
cases Closely simulated hydronephrosis or 
polycystic disease of the kidney (Fig. 1C; 
and 5A). 


ETIOLOGY 


The organism responsible for the infec- 
tion is not specific, but most frequently is 
a gram negative organism, particularly 
Proteus! The involved kidney frequently 
has calculi and is obstructed, but these are 





Fic. 5. (4) Selective left renal arteriogram of the upper of 2 left renal arteries. A staghorn calculus was ob- 
structing the ureteropelvic junction. There is marked attenuation and stretching of the intrarenal vessels 
around multiple large avascular masses, reflecting the hydronephrosis present. The kidney is large, mea- 
suring 22.0 cm. in length. (B) Selective renal arteriogram of the lower of 2 left renal arteries. The lower 
pole of the kidney is supplied by this vessel, but very prominent pericapsular, peripelvic, and periureteral 


vessels are seen (arrows). 
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not prerequisites for this disease. The 
necessary conditions for the xanthozranu- 
lomatous type reaction seems to be the 
chronicity of the infection, and relatively 
low virulence of the organism.’ 

The clinical history of urinary tract in- 
fection is frequently of long duration, and 
it has been suggested that the slow develop- 
ment of XGP in an obstructed ard in- 
fected kidney is due to intermittent anti- 
biotic therapy preventing abscess forma- 
tion or acute pyonephrosis.? It is an un- 
answered question why patients with XGP 
show this type of chronic pyelonephritis in 
the presence of obstruction, and cthers 
have a much more acute suppurative re- 
sponse to the combination of infection and 
obstruction. 


PATHOLOGY 


Most kidneys involved with XGP are 
either focally or diffusely enlarged, with 
multiple adhesions to the capsule.*:’ Gross 
inspection reveals purulent fluid in the 
calyces, and multiple yellow nodules 
throughout the kidney with multiple ab- 
scesses, and thickening of the pelvic epi- 
thelium. Microscopically, acute and chronic 
pyelonephritis is seen, with polymorpho- 
nuclear leukocytes in variable quantities. 
The yellowish nodules consist of lympho- 
cytes, fibroblasts, and plasma cells, but the 
hallmark is the lipid-laden histiocyte with 
foamy cytoplasm. These foamy macro- 
phages stain positively for lipids. This dif- 
ferentiates them from hypernephromas, 
which may have a similar appearance on 
routine staining techniques. Several cases 
have been reported in which a false diag- 
nosis of a hypernephroma was made -ni- 
tially, and only subsequent fat stains led to 
the diagnosis of XGP.!°!* In addition, the 
histiocytes have nuclei which are uniform 
in size, shape and stainability, and there 
is no papillary or acinar arrangement of 
the cells, also serving to distinguish XGP 
from a hypernephroma.® 


DISCUSSION 


The roentgenographic evaluation is im- 
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portant for*several reasons. The first, of 
course, is to identify the abnormality on 
the plain film roentgenograms and intra- 
venous pyelogram. Retrograde pyelog- 
raphy is frequently the next procedure, to 
exclude hydronephrosis. Obstruction often 
is present in XGP, however, so that this 
does not help in the differential diagnosis. 
Arteriography is necessary to exclude an 
obstructing hypernephroma. In the tume- 
factive form of XGP, arteriography may 
make the distinction between a hyper- 
nephroma, cyst, or inflammatory process of 
the kidney. The correct preoperative diag- 
nosis is helpful in planning appropriate 
surgery, particularly since the surgical 
findings and occasionally pathologic find- 
ings can also resemble a hypernephroma, 
and its exclusion prevents an unnecessary 
radical resection.*'"4 

Friedenberg and Spjut* outlined the 
typical findings in their group of patients 
with XGP, which was a triad including 
renal enlargement, obstruction, and non- 
function on the intravenous pyelogram, 
frequently with calculi. This triad was also 
recognized in our group of patients, but is 
also seen in obstructive hydronephrosis 
without XGP. A history of a chronic uri- 
nary tract infection is helpful in making the 
diagnosis. Furthermore, total absence of a 
nephrogram is uncommon in hydronephro- 
sis, but common in XGP.° When a nephro- 
gram is present in XGP, it tends to be non- 
homogeneous with irregular lucencies with- 
in the kidney, and not as uniformly dis- 
tributed as in hydronephrosis. 

Approximately 75 per cent of patients 
with XGP will have enlarged kidneys, and 
over one-half will have renal or ureteral 
calculi. There may be difficulty in visualiz- 
ing the renal outline on the plain film 
roentgenogram because of the surrounding 
inflammation. In 13 of 18 cases reported by 
Malek et al.’ the process extended to in- 
clude Gerota’s fascia. Occasionally scoliosis 
may be seen. However, blurring of the ad- 
jacent psoas muscle, fixation during res- 
piration and sympathetic pleural effusion 
are more common in acute inflammatory 
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conditions such as carbuncle and pyelone- 
phritis. 

Over one-half of the reported cases have 
had no function visible on the intravenous 
pyelogram, and many have no visible 
nephrographic phase. In some series, the 
incidence of nonfunction has been over 80 
per cent.! Nonfunction also may be seen in 
hydronephrosis, but in most cases of hy- 
dronephrosis there is a nephrographic rim 
seen in the periphery of the kidney sur- 
rounding the dilated calyces. 

In more acute infections of the kidney, 
the absence of the pyelogram and nephro- 
gram is usually limited to the region of the 
abscess, but this may not be helpful in the 
individual case, since on one hand com- 
plete nonfunction may be seen in renal 
abscesses, and on the other hand, particu- 
larly in tumefactive XGP, the uninvolved 
portion of the kidney may show a normal 
pyelogram. However, the clinical findings 
are considerably different between acute 
renal carbuncles and XGP. The differential 
diagnosis in those cases presenting as a 
renal mass lesion include an obstructed 
second collecting system, renal tumor, 
cyst, and tumefactive XGP. This differen- 
tiation must be made by angiography. 

In a review of the angiographic findings 
in I5 reported cases in 1973, the most con- 
sistent abnormalities were a decreased 
diameter of the main renal artery, and nar- 
rowing of segmental arteries which are 
stretched around intrarenal masses. The 
segmental arteries were sparse, and often 
occluded or attenuated. Half of the cases 
showed prominent capsular and peri- 
ureteric vessels. There was a slow perfusion 
rate and an irregular nephrogram with loss 
of the corticomedullary junction.2"!6 The 
nephrogram, when present, was not fol- 
lowed by opacification of the collecting 
system. 

Innumerable filling defects in the nephro- 
graphic phase were caused by abnormal 
dilated calyces and xanthogranulomatous 
masses. The over-all appearance may 
simulate hydronephrosis, although some- 
times the large masses are more uniform 
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in hydronephrosis, as opposed to the irregu- 
lar nephrogram and poorly marginated 
avascular masses in XGP. 

Benign neovascularity may arise from 
outside of the kidney and reflect either in- 
fection or ischemia.*¢ It consists of mul- 
tiple small tortuous vessels, rather than the 
irregular tumor vessels seen at the margin 
of a necrotic hypernephroma, with lakes 
of contrast medium, arterial venous shunt- 
ing, and a blush within the tumor.’ 

The distinction between a renal car- 
buncle and the tumefactive form of XGP 
may be impossible. The clinical history in 
this case is very helpful. According to the 
review of Himmelfarb eż a/.,° increased cap- 
sular and periureteric vascularity was not 
seen in angiograms of acute carbuncles. In 
subacute or chronic carbuncles, however, 
the arteriographic finding was very prom- 
inent neovascularity sometimes simulating 
a hypernephroma, but at close inspection 
one usually could differentiate benign from 
malignant neovascularity. 

In 3 situations, however, the distinction 
between a hypernephroma and a benign 
lesion is much more difficult: (1) necrotic 
hypernephromas;? (2) abscesses which have 
a surrounding rim of abundant capsular en- 
gorgement and benign neovascularity ;? and 
(3) primary avascular renal tumors, es- 
pecially papillary and tubular tumors as 
well as benign stromal tumors and hamar- 
tomas.® The differential diagnosis in the 
avascular group of tumors not only includes 
masses secondary to infection, but benign 
cysts, polycystic kidney disease, and ex- 
tensive hydronephrosis. The criteria for the 
differential diagnosis of cysts from tumors 
have been well covered in the literature. 
However, multiple xanthogranulomas or 
abscesses may not have any neovascularity 
and may be rather sharply marginated, 
making them indistinguishable from poly- 
cystic disease or hydronephrosis. In these 
cases, the best one can do is suspect the 
diagnosis of XGP, based on the correlation 
of the angiogram with a clinical history of 
a chronic low-grade infection. 
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SUMMARY 


Xanthogranulomatous pyelonephritis 
should be suggested preoperatively in pa- 
tients with a history of chronic urinary 
tract infection and certain roentgeno- 
graphic findings. 

These include: (1) unilateral renal en- 
largement, either localized or diffuse; (2) 
renal and/or ureteral calculi, especially 
large ureteral calculi; (3) nonfunction or 
very faint opacification of the collecting 
system on intravenous pyelography; and 
(4) angiographic demonstration of an 
avascular mass or masses with stretched, 
attenuated intrarenal vessels, benign neo- 
vascularity at the margins of the mass(es), 
irregular nephrogram, and prominent cap- 
sular and periureteric vessels. 


M. C. Beachley, M.D. 
Department of Radiology 
VCU/MCYV, Box 728 
Richmond, Virginia 23298 
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ANGIOGRAPHY IN UNILATERAL RENAL BLEEDING 
WITH A NEGATIVE UROGRAM* 


By HAROLD A. MITTY, M.D., and HOWARD GOLDMAN, M.D. 


NEW YORK, NEW YORK 


| Piece aseaess of the patient with 
gross hematuria includes prompt ex- 
cretory urography. In the face of a negative 
urogram or a urogram with nonspecific 
changes such as retained blood clots, cys- 
toscopy must be performed to evaluate the 
bladder and document the source of bleed- 
ing. It is particularly important to visual- 
ize bloody efflux from the ureter since this 
will lateralize an upper tract source. In 
the past, renal bleeding for which no pa- 
thology was apparent has been referred to 
as idiopathic or “essential” hematuria. It is 
not surprising that renal angiography has 
beén increasingly employed in an effort to 
elucidate the cause of such bleeding. During 
the past 7 years, we have performed an- 
giography on 48 patients with cystoscopic- 
ally documented unilateral upper urinary 
tract bleeding and negative or nondiag- 
nostic excretory and retrograde urograms. 

The majority of these angiograms have 
been negative (Table 1). Of the 20 patients, 
who had a cause for the bleeding estab- 
lished by clinical and roentgenographic 
evaluation, 6 had angiographic abnormali- 
ties (Table 11). 

It is the purpose of this paper to review 
our experience with this group of patients. 


PATIENT SELECTION AND METHOD 


All 48 patients in this study presented 
with gross hematuria. Following initial 
clinical evaluation, all patients had ex- 
cretory urography performed. In 4 cases, 
filling defects due to blood clots were noted. 
One patient had a nonrotated kidney. 
Aside from these nonspecific findings, all of 
the excretory urograms were considered to 
be within normal limits. Cystoscopy was 


Tase I 


ANGIOGRAPHY IN UNILATERAL RENAL 
BLEEDING WITH NEGATIVE UROGRAM 
(48 PATIENTS) 


Negative angiogram—negative follow-up 28 
Negative angiogram—positive follow-up 14 
Abnormal! angiogram 6 


Total 48 


TABLE II 


CLINICAL-ANGIOGRAPHIC CORRELATION IN PATIENTS 
WITH ESTABLISHED CAUSE FOR UNILATERAL 
HEMATURIA AND NEGATIVE UROGRAM 


Abnormal] 
Cause No. ae eee 
Hemoglobin SA 6 
Pyelonephritis 4 
Calculi i 4 
Venous malformation . 2 
Embolus I 
Focal hemorrhage I 

(chemotherapy) 

Papillary tumor* 
Focal nephritis 


a] | 


I 

I 

Total 20 

* Located near ureteral orifice; may not have been cause of 
bleeding. See text. 


the next urographic examination in all pa- 
tients. This procedure ruled out lower tract 
pathology and established the side of the 
upper tract bleeding. 

All patients had selective renal arteriog- 
raphy except 2, in whom only aortography 
was performed. Filming was prolonged over 
a 12 second duration, so that the renal vein 
could be visualized. In 10 patients, selec- 
tive renal phlebography was also performed. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


From the Departments of Radiology and Urology of the Mount Sinai School of Medicine of the City University of New York, 


and the Mount Sinai Hospital, New York, New York. 
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Good retrograde venous filling was obtained 
by injecting 5-8 micrograms of epinephrine 
into the renal artery just prior to the venous 
injection. 

This study does not include patients 
with known unilateral renal trauma either 
accidental or related to renal biopsy. 

Twenty-six of the patients studied were 
female between the age of 5 and 68 years of 
age. Twenty-two of the patients were male 
between 6 and 77 years of age. 


RESULTS 


1. Sickle cell trait. Six patients proved to 
have sickle cell trait. The presence of hemo- 
globin SA was confirmed by means of 
hemoglobin electrophoresis. 

The cause of hematuria in sickle cell 
trait is well documented. It has been shown 
that the sickled cells lead to vascular con- 
gestion and focal hemorrhage.’ The medulla 
is frequently involved, but similar changes 
are also seen in the cortex. It appears that 
the combination of hypoxia, hyperosmolal- 
ity, and decreased pH in the renal medulla 
are the conditions which lead to sickling.!!!8 
Microscopic examination demonstrates 
widely dilated capillaries crammed with 
sickle cells. The resulting stasis is most se- 
vere in the peritubular capillaries of the 
medulla.” Eventually, extravasation of 
blood into the peritubular areas and into 
the tubular lumina is seen. Focal involve- 
ment of the renal papillae may lead to 
necrosis. The epithelium of the renal pelvis 
is also commonly affected so that hemor- 
rhage may also originate from this area. 

The basic lesion is one that leads to stasis 
and hypoxia. The roentgen changes that we 
observed in 2 of 6 patients can be explained 
on this basis. One patient demonstrated a 
normal calyceal system and renal contour 
on an excretory urogram and nephrotomo- 
gram (Fig. 14). An early film from a selec- 
tive renal arteriography showed normal dis- 
tribution of the renal vasculature (Fig. 1 B). 
A later film from this angiography demon- 
strated an area of decreased cortical per- 
fusion in the lower pole (Fig. 1C). The con- 
trast material remained in the larger seg- 
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mental branches of this area, while the 
remainder of the arterial tree had emptied. 
This decreased perfusion is a manifestation 
of the sickling which compromises the 
runoff in this portion of the kidney. There 
may also be some associated arterial spasm. 

A second patient with hemoglobin SA 
showed similar changes. The nephrogram 
was mottled throughout the lower half of 
the kidney. These changes can be equated 
with poor cortical perfusion and ischemia 
accompanying the sickling in multiple 
small vessels. 

2. Pyelonephritis. Four of our patients 
proved to have pyelonephritis. The diag- 
nosis was made by renal biopsy in 3 cases 
and nephrectomy in 1 case. Microscopic 
hematuria accompanying renal infection 
is quite common. Gross hematuria may 
occasionally accompany pyelonephritis as 
demonstrated by our 4 patients. The most 
severe bleeding in this group occurred in a 
65 year old man, who presented with clot 
retention. Poor opacification of the infected 
kidney was noted on the excretory uro- 
gram. This study was followed by cystos- 
copy and retrograde pyelography which 
demonstrated lucent filling defects in the 
renal pelvis that were blood clots (Fig. 2.4). 
The calyces and renal parenchyma ap- 
peared well maintained in this patient with 
no gross scarring. Selective arteriography 
revealed a persistent group of small tortu- 
ous vessels in the mid portion of the upper 
pole (Fig. 28). A later film from arteriog- 
raphy showed prolonged opacification of 
these vessels (Fig. 2C). A tumor was sus- 
pected on the basis of these atypical angi- 
ographic findings and so nephrectomy was 
performed. Pathologic examination showed 
acute and chronic pyelonephritis with 
some organized thrombi in small and me- 
dium size veins. Blood was noted in the 
tubules as were inflammatory cells (Fig. 
2D). 

3. Vascular malformations. Two patients 
had vascular malformations. In both cases 
the abnormality was confined to the venous 
circulation. This took the form at angiog- 
raphy of aneurysmal dilatation of the main 
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Fic. 1. Sickle cell trait. 

(4) Nephrotomogram. A normal renal con- 
tour and calyceal system is demonstrated. 
(B) Selective renal arteriogram, early arterial 
paase. There is a normal distribution of vessels. 
(C) Selective renal arteriogram, nephrogram 
phase. Contrast material persists in the seg- 
mental arteries of the lower pole with poor 
cortical perfusion and nephrogram. 








lic. 2. Pyelonephritis. 

(4) Retrograde pyelogram. A normal renal con- 
tour is present. Slight dilatation of the calyceal 
System is due to several partially obstructing 
blood clots in the renal pelvis and ureter. (B) Selec- 
tive renal arteriogram, arterial phase. A small 
group of tortuous vessels is seen in the upper pole 
(arrows). (C) Selective renal arteriogram, late 
arterial phase. Persistent opacification of these 
suspicious upper pole vessels is demonstrated 
(arrows). 





Fic. 2. (D) Histologic section. Pathologic examina- 
tion shows acute and chronic pyelonephritis. Note 
‘the presence of inflammatory cells as well as blood 
in the tubules. Inflammatory cells are also present 
in the interstitial tissues. 


renal vein in 1 patient. The presence of the 
lesion was confirmed by surgical explora- 
tion at another institution. The second 
patient was Io years of age at the time of 
angiography. His admission excretory uro- 
gram was normal as was his retrograde 
pyelogram (Fig. 34). The arterial phase of 
the angiography was normal (Fig. 38). 
The venous phase demonstrated abnormal 
veins in the renal hilar area (Fig. 3C). For 
this reason, selective renal phlebography 
was performed. Tortuous pericalyceal veins 
were again seen as well as large dilated 
veins with variceal configuration extending 
from the main renal vein inferiorly around 
the ureter (Fig. 3D). 

Surgical exploration confirmed that the 
bleeding was from the peripelvic portion of 
this venous malformation. Ligation and 
excision of these veins were performed. 

Vascular malformations of the kidney 
may bleed or be detected incidentally dur- 
ing the evaluation of patients for other 
conditions.™>®™! In any case, demonstration 
of the vasculature is essential in the pre- 
operative evaluation of such patients. 

4. Miscellaneous causes. One patient had 
a small embolus to a segmental branch of 
the renal artery. He presented with gross 
hematuria and no pain. There was no his- 
tory of rheumatic heart disease, myocardial 
infarction or arrhythmia. The admission 
excretory urogram showed a normal caly- 


Harold A. Mitty and Howard Goldman 


Jury, 1974 


ceal system and equal opacification bilat- 
erally (Fig. 44). Selective renal arteriog- 
raphy was performed, when the bloody 
efflux was seen to be coming from the right 
ureteral orifice. A persistent lucency was 
present extending into 2 segmental renal 
artery branches (Fig. 48). A later film con- 
firmed the presence of this small embolus 
and also showed a decreased nephrogram in 
that portion of the kidney supplied by the 
occluded branches (Fig. 4C). 

Four patients passed small nonopaque 
calculi described as gravel 2 days to 4 
months after angiography. Retrospective 
evaluation of their excretory urograms did 
not show filling defects or any evidence of 
ureteral obstruction. Renal calculi may 
prove to be the cause of unexplained hema- 
turia and has been encountered by other 
authors. 

One patient proved to have focal ne- 
phritis on subsequent renal biopsy. This 
disease affects both kidneys. Our patient’s 
bleeding was unilateral at the time of 
cystoscopy and so it is included in the ser- 
ies. Histologic changes in focal nephritis 
consist of segmental areas of glomerular 
hypercellularity. This form of hemorrhagic 
nephritis is unassociated with edema, 
azotemia or hypertension and is therefore 
considered a separate entity from glomeru- 
lonephritis.®!? 

One patient with a large hepatoma re- 
ceiving chemotherapy proved to have focal 
congestion and hemorrhage in the kidney 
at postmorten examination. There was no 
neoplastic involvement of the kidney. 

No tumors were demonstrated by urog- 
raphy or angiography in this series. One 
patient did have a small transitional cell 
papilloma near the ureteral orifice detected 
| year following the initial work-up. This 
bladder tumor may have been missed on 
the original cystoscopic examination and 
because of its proximity to the ureteral 
orifice may have been the source of the 
bleeding originally thought to be of upper 
tract origin. Continued follow-up of this 
patient has failed to reveal any renal or 
ureteric lesion. 





Fic. 3. Venous malformation. 

(4) Retrograde pyelogram. A normal calyceal system and renal contour are seen. (B) Renal angiogram, 
arterial phase. Normal arterial vasculature is demonstrated. (C) Renal angiogram, venous phase. A mark- 
edly dilated vein is seen extending inferiorly from the renal hilum. (D) Selective renal phlebogram. Tortu- 
ous peripelvic veins are seen as well as abncrmally dilatec veins extending inferiorly in the region of the 


ureter. 


514 Harold A. Mitty and Howard Goldman JuLY, 1974 





Vo. 121, No. 3 


DISCUSSION 


The large majority of patients who pre- 
sent with hematuria will have a cause 
found by means of routine medical, uro- 
logic and radiologic evaluation. Careful 
evaluation of the patient with hematuria 1s 
essential, since there is a higher incidence 
of malignancy in patients with urologic 
symptoms and associated hematuria.’ No 
cause is found after routine work-up in from 
5-8 per cent of patients with hematuria.” 
These patients have been described as 
having idiopathic or “essential” hematuria. 
Anxiety by both the patient and clinician 
has led the radiologist to use all the pro- 
cedures at his disposal in the work-up of 
these patients. For this reason, we have 
made it a policy over the past 7 years to 
study such patients by arteriography, to 
see if lesions not detectable by other means 
might be found. 

Demonstration of the bleeding point by 
visualization of leakage of contrast mate- 
rial is a rare event in the nontraumazized 
kidney.24 The problem of seeing such 
leakage at angiography 1s compounded by 
the fact that the kidney is excreting the 
contrast agent. We attempted to visualize 
leakage of contrast material in several of 
our patients by doing a selective renal in- 
jection after a small test injection and 
prior to a flush aortogram, but we failed to 
see any extravasation in this series. 

Review of our 48 patients confirmed our 
impression that angiography is a low vield 
procedure in the evaluation of patients with 
unilateral renal bleeding and a negative 
urogram. Of the 20 patients in whom a 
cause for the hematuria was established, 
only 3 had a specific diagnosis made by 
arteriography. These were the 2 patients 


“K€, 


Fic. 4. Embolus. 
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with vascular malformations and the 1 
patient with an embolus. The impaired seg- 
mental arterial flow in the 2 patients with 
hemoglobin SA was compatible with the 
underlying pathology but not diagnostic. 
It is of interest that the I patient, in whom 
a tumor was suspected angiographically, 
proved to have pyelonephritis. 

Many of these patients come to angiog- 
raphy because of the fear that a tumor 
might be missed by conventional urog- 
raphy. There are reports in the literature 
of a small incidence of renal carcinoma 
found after follow-up of patients with ‘‘es- 
sential” hematuria." This clinical observa- 
tion would seem to be evidence in favor of 
angiographic evaluation. In none of our 
cases was a renal tumor detected or has 
any patient in this series had a tumor dis- 
covered during the follow-up period. We in- 
cluded the patient with the bladder papil- 
loma near the ureteral orifice in this series, 
since the tumor’s relation to the original 
episode of hematuria remains unclear. 

What of patients who bleed and have no 
cause demonstrated by initial clinical and 
radiographic evaluation as well as long term 
follow-up? Some of these kidneys have 
been studied by other authors after ne- 
phrectomy for bleeding. Careful pathologic 
examination of these kidneys may reveal 
thin walled venules beneath the uroepi- 
thelium.!® In some cases these have been 
demonstrated to be the source of bleeding. 
MacMahon and Latorraca! emphasized 
the closeness of thin walled veins to the 
calyceal fornices. They were able to demon- 
strate calyceal-venous communication by 
careful sectioning of kidneys removed in 3 
patients with unexplained hematuria. Simi- 
lar communications were also reported by 


(4) Excretory urogram. Equal bilateral excretion is demonstrated. Some blood clot is present in the 
right pelvis and upper calyces. (B) Selective renal arteriogram, arterial phase. A persistent lucent filling 
defect extends into 2 segmental branches (arrowheads). One branch is completely occluded (arrow). 
(C) Selective renal arteriogram, nephrographic phase. Persistent contrast material in the occluded branch 


demonstrates the embolus (arrow). 
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Pytel.?° Such changes might be easily over- 
looked in routine pathologic study of sur- 
gical specimens. 

Some authors*!* have emphasized the 
role that focal glomerulonephritis may play 
in patients with unexplained hematuria. 
This condition affects both kidneys and 
our patients all had unilateral bleeding at 
the time of cystoscopy. For this reason, it is 
not surprising that only 1 of our patients 
had this entity at renal biopsy. Perhaps, 
repeated cystoscopic examination would 
have demonstrated bilateral bleeding in 
this patient. 

Of our 28 patients with a negative angio- 
gram and a negative follow-up, 23 had only 
one episode of bleeding. Although the cause 
for this bleeding remains unknown, rou- 
tine biopsy was not performed, since the 
patients continued to have good renal 
function and no further hematuria. Some 
of these patients may indeed have had 
focal glomerulonephritis, glomerulonephri- 
tis or pyelonephritis with unilateral bleed- 
ing at the time of cystoscopy. In any case, 
the condition appears to have been self- 
limiting in these patients with no residual 
biochemical or urinary abnormality. 

Medical management of these patients is 
the wisest course since surgical exploration 
will be negative in virtually all cases of un- 
explained hematuria, particularly if an- 
giography has been part of the work-up. In 
2 of our patients the ureter of the bleeding 
kidney was temporarily blocked by means 
of a catheter in an effort to increase intra- 
pelvic pressure and stop the bleeding by a 
tamponading effect. The maneuver was ap- 
parently successful in I patient, a 6 year 
old boy who has not bled since this treat- 
ment. The second patient, a 41 year old 
woman, stopped bleeding for 8 hours fol- 
lowing the ureteral tamponade. The im- 
portance of conservative management is 
best illustrated by 1 of our patients who 
had right-sided bleeding documented 8 
times over a7 year period. A ninth episode 
of bleeding was from the left side. Obvi- 
ously, the original decision not to remove 
the kidney which first bled was correct. The 
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crux of the matter is that a’negative uro- 
gram coupled with a negative angiogram 
can usually be equated with a nonsurgical 
lesion and provides important evidence for 
continued conservative management of 
these perplexing patients. 


SUMMARY 


1. Angiography is a low yield procedure 
in the evaluation of patients with unilateral 
renal bleeding and a negative urogram. It 


is useful in the management of the rare vas- 
cular malformation or other unsuspected 


vascular lesion. 

2. Sickle cell trait and unsuspected 
pyelonephritis were the commonest de- 
tectable causes of bleeding and a negative 
urogram in this series. 

3. The major importance of the angio- 
gram is to provide additional support in 
the conservative clinical management of 
unexplained hematuria. 


Harold. A. Mitty, M.D. 
Department of Radiology 
Mount Sinai Hospital 

tooth Street and Fifth Avenue 
New York, New York 10029 
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ADRENAL TUMORS SIMULATING 
INTRARENAL LESIONS* 
By GARY G. SHRAGO, MAJOR, MC, C. MALCOLM McKINNON, MAJOR, MC, 
and ROBERT CLARK, MAJOR, MC 


SAN FRANCISCO, CALIFORNIA 


DRENAL neoplasms receive their domi- 
nant arterial supply from adrenal ar- 
teries. One would expect large suprarenal 
tumors to cause some displacement of the 
subjacent kidney. 

Two different adrenal neoplasms are re- 
ported which produce no renal displace- 
ment and possess an arterial supply pre- 
dominantly of renal origin. Both tumors 
simulate intrarenal lesions. 


REPORT OF CASES 


Case 1. A 20 year old Black male presented 
with history of excessive perspiration of ap- 
proximately 4 months’ duration. In association 
with the perspiration, the patient experienced 
dizzy spells and brief syncopal episodes. He 
denied history of headaches, diarrhea, or 
nervousness. 

On physical examination, the patient was 
thin, but normally developed, with some per- 
spiration on his brow in spite of a cool ambient 
temperature. The blood pressure, obtained from 
the right arm, while in a sitting position, was 
170/120 mm. Hg. Peripheral pulses in upper 
and lower extremities were intact and sym- 
metric. Cardiovascular examination revealed 
sinus tachycardia. 

A 24 hour urine collection disclosed markedly 
increased excretion of urinary catecholamines 
and vanylmandelic acid. The anteroposterior 
projection of the excretory urogram was inter- 
preted as normal. A midstream abdominal 
aortogram demonstrated a haphazard array of 
vessels projected over the left kidney. No ab- 
normal vessels supplying the neoplasm were 
seen to arise directly from the aorta. Selective 
injection of the left renal artery in the antero- 
posterior projection provided a more definitive 
picture of the abnormal collection of vessels re- 
lating to the left kidney (Fig. 1-3). With both 
injections of the contrast medium (meglumine 
diatrizoate), the patient experienced accentua- 





Itc. 1. Case 1. Selective renal artery injection, antero- 
posterior projection. An irregular tangle of vessels 
is noted over the midrenal area. There is virtually 
no distortion of intrarenal vasculature, which sug- 
gests superficial location of neoplasm. 


tion of diastolic hypertension; this responded 
quickly to intravenous administration of phen- 
tolaminemethane sulfonate (Regitine, Ciba). 
The left inferior phrenic artery was then cath- 
eterized. Several vessels arising from the inferior 
phrenic artery were splayed over a mass 
(Fig. 4). 

At surgery, a large 4X 5X6 cm. vascular neo- 
plasm adherent to the anterior surface of the 
kidney and arising from the inferior portion of 
the adrenal gland was removed in toto and the 
underlying kidney preserved. Pathologic exami- 
nation revealed that the tumor was a pheo- 
chromocytoma. 


* From the Department of Radiology, Letterman Army Medical Center, Presidio of San Francisco, California. 
The opinions or assertions contained herein are the private views of the authors and are not to be construed as official or as reflecting 
the views of the Department of the Army or the Department of Defense. 
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Postoperatively, the patient did well and re- 
turned to a normotensive state. 


Case 11. A 2 year old white female presented 
with a 15 month history of worsening acne, 
pubic hair development, and deepening of voice. 
The child had been observed to be entirely nor- 
mal at the time of birth. 

Physical examination showed a girl who was 
quite muscular and large for chronologic age. 
Facial acne was apparent. Pubic hair was pres- 
ent about the labia majora; however, no axillary 
hair was observed. There was slight clitoral en- 
largement. The vaginal mucosa showed no evi- 
dence of estrogenization. The abdomer was 
protuberant and a mass could be palpated in 
the left upper quadrant. Systolic blood pressure 
by palpation was 100 mm. Hg. 

A 24 hour urine collection showed the 17- 
ketosteroids to be elevated and the 17-hycroxy- 
steroids to be normal. One of the androgenic 
hormones excreted by the adrenal glands, de- 
hydro-epiandrosterone, was elevated. Abdomi- 
nal roentgenograms showed a left upper quadrant Fic. 3. Case 1. Selective renal artery injection, antero- 
soft tissue mass containing coarse calcification posterior projection. Venous phase of injection dis- 
(Fig. s). The excretory urogram was interpreted closes parenchymal opacification of the neoplasm. 
Che renal vein is identified. The vascular structure 
projected over the renal hilus was found to be a 
markedly enlarged adrenal vein at the time of 
surgery. 





as normal. Abdominal angiography demon- 


strated a vascular left upper quadrant tumor 
(Fig. 6). Selective renal artery injection dis- 
closed that primary blood supply was derived 
from the renal artery (Fig. 7). Selective renal 
artery injection with patient in left posterior 
oblique position showed juxtaposition of the 
tumor to the kidney’s surface (Fig. 8). 

Surgery revealed a 9X6.5X4 cm. adrenal 
tumor. The cut surface of the tumor was brown- 
ish and lobular. Small calcific deposits were 
distributed throughout the neoplasm. Histo- 
logically, the tumor was an adrenal carcinoma. 

The lesion was considered completely excised 
at the time of surgery and subsequent 2 year 
follow-up examination has shown no evidence 
of recurrent tumor. 


DISCUSSION 


Pheochromocytoma, as illustrated by 
Case 1, is usually an adrenal tumor, al- 
oe Bi hough approximately 10 per cent are ex- 
Fic. 2. Case 1. Selective renal artery injection, antero- cain: aia, l T er intl 

posterior projection. Late vascular phase demon- tra-adrena and can be found In nearly any 

strates hypervascularity of tumor. location in the body.® Common extra- 
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FG. 4. Case 1. Selective inferior phrenic injection. 
Several small vessels arising from the inferior 
phrenic are seen in the distribution of the adrenal 
tumor; however, preponderant circulation to the 
neoplasm is not from superior adrenal vasculature. 


adrenal locations include paraspinal auto- 
nomic ganglia where accretions of chromaf- 
fin tissue occur, particularly organ of 
Zuckerkandl.* Children appear to exhibit a 
slightly greater incidence of extra-adrenal 
chromaffin tumors (28 per cent) than 
adults." Ten to 20 per cent of pheochromo- 
cytomas are multiple; multiplicity has a 
higher incidence in association with mul- 
tiple endocrine adenomata (Sipple syn- 
drome)” and in children.” 

Adrenal carcinoma, as illustrated by 
Case 11, can produce virilization and Cush- 
ing’s syndrome. Calcification is not infre- 
quent; this may be present in 25 per cent of 
tumors. The pattern of calcification is 
variable—flocculent, patchy, scattered, or 
ring-like patterns have been described.’ 

Angiography is frequently used to lo- 
calize adrenal masses. Other roentgeno- 
graphic methods to localize suprarenal 
tumors include nephrotomography, extra- 
peritoneal pneumography,” adrenal venog- 
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raphy, and inferior vena cavography.!° 
Pheochromocytomas and malignant corti- 
cal adrenal tumors generally possess angio- 
graphic findings, e.g., neovasculature or vas- 
cular stretching.” %1 Vascular supply to 
these tumors is typically from normal supra- 
renal arterial sources, ż.e., inferior adrenal 
branches from renal artery, middle adrenal 
branches from abdominal aorta, and supe- 
rior adrenal branches from inferior phrenic 
artery. A few chromaffin tumors have been 
reported to be avascular and aldosterone- 
secreting tumors of the adrenal cortex may 
be devoid of recognizable arteriographic 
findings.’ Differentiation of benign and malig- 
nant adrenal tumors may be difficult. The 
existence of metastases or local invasion may 
be the only reliable hallmarks of malignancy.’ 
The 2 adrenal tumors presented are some- 
what unusual because they depict primary 
blood supply from intrarenal vessels in 
addition to being projected over the mid- 
renal areas. Characteristic displacement of 
the kidney was also not apparent. Cases 
similar to these have been described in the 
Swedish literature.” Merklin and Michels,” 


Fic. 5. Case 11. Coarse calcification 
within adrenal carcinoma. 
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in a detailed anatomic study of renal and 
adrenal blood supply, show the variable 
and complex blood supply of these organs. 
The adrenal glands may obtain blood 
through established anatomic routes via 
aorta, inferior phrenic artery, or renal ar- 
teries. Supplemental sources include lum- 
bar, ureteric, and gonadal arteries. An in- 
timate relationship between adrenal and 
renal vasculature exists. The renal artery 
frequently sends 2 to § arterial twigs to the 
adrenal, while superior adrenal brancies 
arising from the inferior phrenic artery may 
be expected to send I to 4 small branches to 
the superior renal pole.!! It should not be 
surprising that adrenal tumors potentially 
may obtain their primary blood supply 
from the renal artery. This may be expected 
if the tumor mass arises inferiorly within 
the substance of the adrenal gland. As illus- 
trated in these 2 cases, anticipated displace- 
ment of the kidneys with sizeable supra- 
renal masses may not occur. This reral 
displacement depends entirely upon the 





Fic. 6. Case 11. Abdominal aortogram, midstream 


Several large, stretched midadrenal 


branches arise from the aorta. 


injection. 
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Fic. 7. Case 11. Selective renal injection, antero- 
posterior projection. Midarterial phase demon- 
strates hypervascular lesion displayed over the 
lateral aspect of the kidney. Minimal distortion of 
intrarenal vasculature is present. 


bulk of the tumor mass; if it is low and 
anterior to the kidney, the neoplasm may 
simply drape over the surface of the under- 





Fic. 8. Case 1. Selective renal injection, oblique 
projection. Midarterial phase demonstrates hyper- 
vascular neoplasm that is clearly shown to be re- 
lated to the surface of the kidney and consistent 
with adrenal tumor. 
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lying organ without producing alteration 
of the renal axis or superior renal pole. 
Oblique roentgenographic projections are 
useful in establishing location of the mass 
and will provide additional evidence for 
diagnosis of adrenal neoplasm. 


SUMMARY 


The 2 large adrenal tumors discussed 
showed unusual but not unexpected roent- 
genographic findings. These include no dis- 
placement or distortion of the kidney and 
primary vascular supply derived from the 
renal artery. 


Major Gary G. Shrago, MC 
Letterman Army Medical Center 
Presidio of San Francisco, California 94129 


Appreciation is extended to Dr. Alphonse 
J. B. Palubinskas, Professor of Radiology, 
University of California, San Francisco, for 
providing material for Case 11. 
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DIAGNOSIS OF PERIRENAL AND 
SUBCAPSULAR MASSES* 


ANATOMIC-RADIOLOGIC CORRELATION 


By MORTON A. MEYERS, M.D., JOSEPH P. WHALEN, M.D., and JOHN A. EVANS, M.D. 


NEW YORK, NEW YORK 


T symptoms and signs of abscess or 
hematoma in the subcapsular region 
of the kidney or in the perirenal spaces are 
notoriously nonspecific and the area is not 
accessible to the usual clinical modalities 
of palpation, percussion and auscultation. 
Diagnosis relies upon radiologic methods. 
However, much confusion exists regarding 
the terminology of these spaces and their 
boundaries. Anterior renal fascia, posterior 
renal fascia, Gerota’s fascia, fascia of 
Zuckerkandl, fatty capsule, and capsule are 
all terms used and misused. Accurate roent- 
gen localization of a subcapsular or peri- 
renal collection is possible with an under- 
standing of the anatomic relationships. 

The purpose of this report is to define 
and clarify the anatomy of these extra- 
renal compartments and to establish the 
differential diagnostic criteria in the radio- 
logic identification and localization of peri- 
renal and subcapsular hematomas and ab- 
SCesses. 


ANATOMIC CONSIDERATIONS 


The renal capsule (Fig. 1) is a thin tunic 
which forms an intimate firm, smooth in- 
vestment for the kidney. It is composed 
predominantly of fibrous tissue, but some 
smooth muscle is present within its inner 
layer. No adipose tissue is found between 
the renal parenchyma and the capsule. The 
capsule can be easily stripped off, but in 
doing so numerous fine processes of con- 
nective tissue and small blood vessels are 
torn through. 

Perirenal fat surrounds the kidney. Its 
distribution is not homogeneous, but is 
most abundant posterior to the kidney, 
particularly in relation to the lower pole.!® "7 





RENAL FASCIA 





PERIRENAL FAT 


CAPSULAR 
ARTERY 


RENAL CAPSULE 





Fic. 1. Normal relationships of structures 
surrounding the kidney. 


The capsular arteries course through and 
supply primarily the perirenal fat. The 
somewhat confusing designation of these 
vessels as “capsular” is apparently derived 
from the old nomenclature of the perirenal 
fat as the “adipose capsule of the kidney.” 
They are composed of three basic pathways 
—superior, middle (recurrent and perforat- 
ing), and inferior capsular arteries.2 A 
prominent arterial arcade is formed within 
the perirenal fat lateral to the kidney which 
communicates with renal branches perforat- 
ing through the capsule. 

The renal fascia is a condensation of the 
extraperitoneal connective tissue of me- 


* From the Department of Radiology, The New York Hospital-Cornell University Medical Center, New York, New York. 
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dium or dense consistency. It is composed 
of two layers, anterior (fascia of Zucker- 
kandl) and posterior (Gerota’s fascia), 
which envelop the kidney and perirenal fat. 
Laterally, these layers fuse in the flank 
before continuing as the single lateroconal 
fascia.4!® In the frontal projections, the 
renal fascial layers at their level of fusion 
lateral to the kidney present a plane paral- 
lel with the roentgen beam for their visu- 
alization. Medially, the renal fascia fuses 
with the psoas fascia and blends with the 
dense mass of connective tissue around the 
great vessels.!6-!8 Superiorly, above the 
adrenal glands, they fuse with the dia- 
phragmatic fascia. Inferiorly, they blend 
with the iliac fascia. 

Pararenal fat constitutes the remainder 
of the extraperitoneal adipose tissue, ex- 
tending between the anterior renal fascia 
and the peritoneum in front, and between 
the posterior renal fascia and transversalis 
fascia behind.?® 


REPORT OF CASES 


Case 1. This 54 year old white female pre- 
sented 3 weeks prior to admission with poly- 
dipsia, polyuria and polyphagia. Work-up re- 
vealed adult onset diabetes mellitus with dia- 
betic acidosis. Physical examination disclosed 
a left upper quadrant mass and urinalysis 
showed 40-50 white blood cells per high power 
field (WBC/HPEF), with many bacteria. 

A plain film roentgenogram of the abdomen 
revealed a large soft tissue mass in the region 
of the lower pole of the left kidney. In addition, 
a linear soft tissue density projected lateral to 
the upper pole (Fig. 24). Intravenous urogra- 
phy showed prompt bilateral renal function. 
On the left, there was evidence of a mass in the 
upper pole medially, and the lower pole later- 
ally and probably medially. The strip-like 
density lateral to the upper pole was again evi- 
dent (Fig. 28). Intravenous drip urography 
with tomography documented these changes 
more clearly (Fig. 2, C and D). It was now 
evident, however, that a mass or masses were 
present in the perirenal space around the lower 
half of the kidney. This process displaced the 
renal fascia outward, accounting for the strip- 
like density and somewhat compressed the 
renal margin which otherwise appeared intact. 
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Another mass compressed the upper pole medi- 
ally. Arteriography (Fig. 2£) documented some 
hypervascularity to the process associated with 
the inferior and lateral portions of the kidney. 
The upper pole mass displaced the renal arteries 
but showed no neovascularity. 

A left radical nephrectomy was performed, 
with a surgical postoperative diagnosis of 
hypernephroma. However, pathologic exami- 
nation (Fig. 2F) revealed 3 perirenal abscesses, 
each measuring approximately 5X4 cm. and 
containing chocolate, foul-smelling pus. The 
upper pole perirenal abscess appeared some- 
what organized. A thick wall was associated 
with the outer margin of the abscess lateral to 
the lower pole. No tumor was present and the 
parenchyma of the kidney, although distorted, 
appeared normal. 

Comment. Renal fascia displacement 1s iden- 
tifable on the plain roentgenograms and uro- 
gram, and is clearly detailed on nephrotomogra- 
phy. Displacement is maximal over the largest 
perirenal abscess but the fascia can be seen to 
be deflected laterally at some distance from 
this. Hypervascularity is associated with the 
inflammatory process. 


Case 11. This 52 year old female was ad- 
mitted for evaluation of gross hematuria, mild 
left flank pain, and low grade temperature. 

Intravenous urography (Fig. 34) demon- 
strated local mass widening of the minor caly- 
ces in the upper pole of the left kidney. In addi- 
tion, renal fascia was visualized lateral to the 
lower pole. The lateral margin of the kidney in 
this area appeared somewhat indistinct, but it 
was difficult to ascertain whether the renal 
fascia was abnormally displaced. 

Renal arteriography (Fig. 3, B and C) dem- 
onstrated multiple cysts within the left kidney. 
Thickened renal fascia could now be identified 
displaced away from the renal substance of the 
lower pole. The superior capsular artery was 
also displaced from the kidney as it approached 
this area. On the right, a small cortical cyst in 
the lower pole was also noted. 

At surgery, pus was immediately apparent 
upon opening the renal fascia. There was con- 
siderable adherence of the renal fascia and peri- 
renal fat to the kidney. Multiple loculations of 
pus were found in the perirenal fat. These 
originated from at least 3 infected renal cysts. 
These cysts measured 2 to 3 cm. in diameter, 
were on the surface of the kidney, and con- 
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Fic. 2. Case 1. (4) Plain film roentgenogram shows a large mass in relationship to the lower pole of the left 
kidney. Displaced renal fascia is seen as a strip-like density (arrows) lateral to the upper pole. (B) Intra- 
venous pyelogram. There is mass displacement cf the renal pelvis and upper collecting system laterally 
and inferiorly. Most of the infundibula and calyces are not opacified. The lower pole of the kidney and 
the adjacent psoas muscle are not visualized. The renal fascia (arrows) is displaced from the upper renal 
margin. (C and D) Nephrotomograms demonstrate perirenal mass displacing the renal fascia (solid arrows) 
and flattening the renal margin. In its upper portion, the displaced renal fascia approaches the renal con- 
tour (upper arrows). The thickened lateral wall of the perirenal mass itself is seen (open arrows). Another 
nonopaque mass compresses the upper pole medially. 
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tained thick pus. The perirenal abscesses were 
drained. 

Comment. Renal arteriography, by vascular 
opacification of the renal fascia, allows it to be 
identified as thickened and displaced. The cap- 
sular artery is also deviated laterally. 


Case 1. This 76 year old white male pre- 
sented with recent left lower quadrant abdomi- 
nal pain, tenderness, and a palpable mass. Rou- 
tine laboratory examination was unrevealing. 

Intravenous urography (Fig. 44) demon- 
strated a large mass in intimate association with 
the lateral and inferior borders of the left kid- 
ney. It extended inferiorly to the level of the 
iliac crest and displacement of the renal fascia 
outwards could be identified. 

Selective renal arteriography (Fig. 4B) 
showed extension of the perforating middle cap- 
sular arteries into the large mass which caused 
some compression of the renal margin. No 
localized abnormal intrarenal vasculature was 
identifiable. 

Aortography in the late phase (Fi ig. 4C) re- 
vealed several irregular vessels arising from the 
lower lumbar arteries on the left coursing in re- 
lation to the mass. 

Retroperitoneal hemorrhage or, in view of 
the lumbar artery vascularization, neoplasm 
was considered. 

At surgery, a large collection of blood dis- 
tended the perirenal space, contained within 
the cone of renal fascia. Nephrectomy was per- 
formed and the pathologic examination dis- 
closed a 3X5;X4 cm. infiltrating papillary 
adenocarcinoma of the lower renal pole. Ex- 
tension through the renal capsule had obvi- 
ously resulted in the perirenal hemorrhage. 

Comment. The perirenal hematoma distends 
the cone of renal fascia to the level of the iliac 
crest. This is characteristic of large accumula- 
tions.'*!7 Identification of the displaced renal 





Fic. 2. Case 1. (Æ) Selective renal arteriogram. 
Ureteropelvic branches are displaced medially 
(arrows). Mild irregular hypervascularity is seen 
within the large mass associated with the lower 
pole. Perforating middle capsular arteries extend 
into the perirenal space from the lateral margin of 
the kidney. There is downward displacement of 
upper pole branches. (F) Gross specimen. Three 
large perirenal abscesses compress the kidney and 
displace the thickened renal fascia (arrowheads). 
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Fic. 3. Case 11. (4) Intravenous urogram. 
Mass impressions upon lateral minor 
calyces of the upper pole. The renal 
fascia is seen as a strip-like density 
(arrowheads) lateral to the lower pole. 
(B and C) Renal arteriograms. Arterial 
and nephrogram phases reveal multiple 
cysts within the left kidney. They ap- 
pear most confluent within the lower 
pole where the margin is disrupted. Here, 
the thickened renal fascia (arrowheads) 
is displaced laterally. While the superior 
capsular artery is in close apposition to 
the upper margin of the kidney, it is dis- 
placed outward as it approaches the mid- 
portion (upper arrowheads). Some flat- 
tening and compression of the renal 
parenchyma is present at this site. 
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Fic. 4. Case 1. (4) Intravenous urogram. 
Renal fascia is seen as a strip-like density 
(arrows) displaced laterally by a large mass. 
This also results in loss of definition of the 
lateral and inferior borders of the kidney. 
(B) Renal arteriogram. Perforating capsular 
arteries extend through the mass to its lateral 
limit by the displaced renal fascia (arrows). 
No definite abnormal intrarenal vasculature 
is identified. (C) Aortogram, late phase, dem- 
onstrates distribution of tortuous, irregular 
lumbar artery branches to the perirenal mass. 
(Courtesy of Andrew Crummy, M.D., Depart- 
ment of Radiology, University of Wisconsin, 
Madison, Wisconsin.) 
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fascia localizes the process to the perirenal 
space. Some degree of hypervascularity from 
the perforating middle capsular arteries and 
lumbar arteries is not surprising and should not 
be confused as a sign of diffuse extraperitoneal 
neoplasm. The source of the perirenal hemor- 
rhage, a small renal carcinoma, remained occult 
throughout the roentgen studies. 


Case 1v. This 64 year old white male was 
previously admitted to another hospital with a 
3 week history of right flank pain and fever. 
He was found to have a nonfunctioning kidney 
and to some extent responded satisfactorily to 
antibiotic treatment. Past medical history in- 
cluded an abdominal perineal resection several 
years previously for carcinoma of the rectum 
with positive lymph nodes, followed by a course 
of radiotherapy. 

On admission, physical examination revealed 
a blood pressure of 190/100 mm. Hg. No 
abdominal masses were palpable. Urinalysis 
was unremarkable. Chest roentgenogram and a 
metastatic survey were negative. 

Intravenous urography (Fig. 54) now dem- 
onstrated bilateral renal function. However, on 
the right, there was lateral compression of the 
kidney which also showed some hydronephrosis. 

Nephrotomography (Fig. 5, B and C) demon- 
strated a large mass associated with the pos- 
terolateral portion of the right kidney dis- 
placing the pelvis and calyces medially without 
evidence of direct invasion of the upper collect- 
ing system. Thickened renal capsule was icen- 
tified circumscribing the non-opaque mass. 

Selective renal arteriography (Fig. 5, D-F) 
documented arcuate displacement of the supe- 
rior capsular artery paralleling the displace- 
ment of the renal capsule itself. The kidney it- 
self was markedly compressed, but appeared 
intrinsically intact. 

Right retrograde ureteral catheterization 
past the perivesical area during cystoscopy was 
attempted, but was unsuccessful. 

At surgery, drainage of the subcapsular col- 
lection was planned. The perirenal fat was 
found to be quite indurated and was dissected 
with difficulty from the renal capsule. This was 
quite fluctuant and thick. A large subcapsular 
hematoma was present and deep pyelonephnitic 
scars were evident on the surface of the kidney. 
A right nephrectomy was performed. 

Pathologic examination confirmed a large, 
partially organized subcapsular hematoma. A 
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thickened capsule measuring up to 8 mm. was 
present. A 1.2 cm. resolving abscess in the mid- 
portion of the kidney communicated with the 
hematoma. Hydronephrosis and generalized 
pyelonephritis were present. 

Blood pressure after operation was 110/70 
mm. Hg and remained at that level through a 
3 month follow-up. 

Comment. This large subcapsular collection is 
confined by the tense renal capsule and severely 
compresses the underlying parenchyma, result- 
ing in a Page kidney. The displaced capsule 1s 
readily identified by nephrotomography and 
conforms precisely to the collection as further 
outlined by the renal compression. The level of 
displacement of the capsular arcade parallels 
exactly that of the renal capsule. 


Case v. This 33 year old female was evalu- 
ated for a 1 month history of fever, anorexia 
and increasing lethargy. A right upper quadrant 
mass was palpable. Leukocytosis was present, 
but urinalysis showed only o-1 WBC/HPF. 

Intravenous urography (Fig. 6) demonstrated 
a mass within the lower pole of the right kidney 
with displacement of the collecting system. The 
kidney appeared enlarged. Another large mass 
was evident causing minimal flattening of the 
upper pole and outlined on its external aspect 
by a curvilinear strip-like density. The findings 
were interpreted as most compatible with a 
necrotic Wilms’ tumor. Inferior vena cavogra- 
phy showed some displacement but no invasion. 

At surgery, a large subcapsular abscess con- 
taining creamy white pus and some old blood 
clot was found. The abscess had clearly dis- 
sected the capsule off the kidney. It communi- 
cated with a large infected thick-walled intra- 
renal cyst through a small tract along the lateral 
border of the kidney. It was evident that the 
cyst accounted for the calyceal deformity, and 
the subcapsular collection also posterior to the 
kidney accounted for the renal magnification. 
Drainage and excision of both were accom- 
plished. 

Comment. The tense, displaced renal capsule 
is clearly identifiable on intravenous urography. 
The effects of total body opacification in a child 
probably enhances its contrast visualization. 


Case vi. This 33 year old white female, with 
a history of systemic lupus erythematosus for 
17 years, was admitted for accidental coumadin 
overdosage. She had been discharged 5 days 
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Fic. 5. Case iv. (4) Intravenous urogram. The right kidney is displaced medially. Dilatation of the col- 
lecting system and ureter is present. (B and C) Nephrotomograms at different levels demonstrate the 
displaced and thickened renal capsule (arrowheads) confining the nonopaque mass which is compressing 


the lateral contour of the kidney. 


previously from another hospital after treat- 
ment for acute thrombophlebitis of the leg and 
had mistakenly been taking 20 mg. coumadin 
daily since. 

Examination revealed acute distress from 
marked left fank pain and tenderness and mul- 
tiple ecchymoses on the abdomen and extremi- 
ties. Blood pressure was go/60 mm. Hg, pulse 
1§5, hematocrit 21 per cent, prothrombin time 


70 seconds, and the urine was grossly bloody. 
Intravenous urography with nephrotomogra- 
phy demonstrated distinct separation of both 
the renal capsule and renal fascia from the left 
lower pole indicating both a subcapsular and a 
perirenal collection of blood. Some mild irregu- 
larity of contour and compression were evident 
in the subjacent renal parenchyma (Fig. 7, 4 
and B). Arteriography showed displacement of 
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Fic. §. Case 1v. (D) Renal arteriogram, arterial 
phase. An avascular mass compresses the renal 
parenchyma and vessels, producing a pronounced 
concave lateral border to the kidney, and dis- F 
places the superior capsular artery. (E and F) | 
Renal arteriograms, nephrogram phase. The 
renal capsule (arrowheads) is displaced to the 
same extent as the capsular artery. The renal 
parenchyma, while markedly compressed, ap- 
pears intrinsically intact. 
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Fic. 6. Case v. On the right, the calyces are displaced 
by a large, relatively lucent mass in the lower half 
of the kidney. The renal capsule (arrows) is dis- 
placed superiorly by a prominent collection which 
also results in mild compression of the underlying 
renal margin. The apparent enlargement of the 
right kidney is secondary to magnification since 
the kidney is also pushed forward. Decreased 
function is evident. 

the capsular artery from the lower pole 

(Fig. 7C). 

She was treated with vitamin K and fresh 
frozen plasma, with an excellent response. 

Follow-up nephrotomography 13 days later 
showed no abnormalities. Specifically, there was 
no evidence of renal fascial or capsular dis- 
placement. 

Comment. Simultaneous displacement of both 
renal capsule and fascia can be identified. Since 
virtually all perirenal collections originate from 
the kidney, some degree of capsular displace- 
ment may also be present but this is probably 
too localized in most cases to be identified. 
Hypervascularity accompanies the process. 


Case vi. This 53 year old white female 
underwent a total abdominal hysterectomy and 
bilateral salpingo-oophorectomy for uterine 
fibroids. Eight days postoperatively, she de- 
veloped fever, right flank pain, and evidence of 
urinary tract infection. 
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Intravenous urography with nephrotomogra- 
phy (Fig. 8) demonstrated obstruction at the 
right ureterovesical junction with dilatation of 
the collecting system. Extravasation from an 
upper pole calyceal fornix extended laterally 
and superiorly into the renal parenchyma and 
then beyond the renal capsule into the perirenal 
fat. The renal fascia was displaced laterally. 
Some peripelvic lymphatic opacification was 
also identifiable. 

The partial distal ureteral obstruction was 
attributed to edema or operative trauma. Pain 
and fever rapidly subsided following antibiotics 
and the patient was discharged from the 
hospital. 

A follow-up intravenous urogram, I month 
postoperatively, showed only minimal narrow- 
ing of the distal right ureter at the level of the 
bladder with a short localized tortuous segment. 
Function was prompt and there was no evidence 
of caliectasis, extravasation, or perirenal mass. 

Comment. This type of urine extravasation 
directly across the capsule into the perirenal fat 
has been noted only rarely in the past.”™® Con- 
trast material distribution first parallels the de- 
pendent lateral border of the kidney, but urine 
extravasation throughout the perirenal fat 1s 
evidenced by the lateral displacement of the 
renal fascia. 

DISCUSSION 

Perirenal abscesses are almost invariably 
secondary to a site of renal infection which 
perforates through the capsule to contami- 
nate the perirenal fatty compartment. The 
organisms most commonly involved include 
E. coli, Aerobacter aerogenes and the Clos- 
tridia group.®" In children, occasionally, 
perirenal abscess may be a consequence of 
hematogeneous spread from a remote infec- 
tion such as furunculosis.°" 

Extrarenal hematomas, whether subcap- 
sular or perirenal in location, are generally 
considered either traumatic or spontaneous 
(nontraumatic). Over 300 cases have been 
reported in the literature.® Polkey and 
Vynalek*® reported a comprehensive study 
of the causes of spontaneous hematomas. 
Of 178 cases reviewed, the location was 
subcapsular in 18.5 per cent and extracap- 
sular (perirenal or pararenal or a combina- 
tion of the 2) in 81.5 per cent. Lesions of 
the kidneys and its blood vessels accounted 
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ic. 7. Case vi. (4) Nephrotomogram. The renal 
fascia (solid arrows) is displaced by a perirenal 
collection. Irregular compression of the renal 
parenchyma in the lewer pole is also evident 
(open arrow). (B) Magnified view of lower pole 
shows distinct separation of renal capsule (3 ar- 
rows pointing to right) as well as of renal fascia 
(2 arrows pointing to left) from lower pole 
margin (curved arrow). (C) Renal arteriogram. 
The capsular artery is displaced from the lower 
pole in the region of abundant perforating vessels. 


for g2 per cent of the cases. The underlving 
etiologies in the order of their relative fre- 
quency included nephritis, neoplasms, aneu- 
rysms of the renal artery, arteriosclerosis, 
hydronephrosis, periarteritis nodosa, tu- 


(ry 
Go 
P 

Sed 








berculosis, renal cysts, and blood dyscrasias. 

In recent years, a surprisingly large num- 
ber of cases of extrarenal hemorrhage due 
to periarteritis nodosa and neoplasm have 
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been reported.??4%.28 It has been pointed 
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Fic. 8. Case vu. (4) Intravenous urogram and (B) nephrotomogram demonstrate extravasation from an 
upper pole calyx (open black arrow), part of a dilated obstructed collecting system. The extravasation 
extends directly across the renal parenchyma, through the capsule, and into the perirenal fat. Here it re- 
sides along the lateral contour of the kidney, following its plane of obliquity, and extends superiorly 
around the adrenal gland (solid black arrows). Renal fascia is displaced laterally (open white arrows). 
Peripelvic lymphatic opacification can also be identified (small white arrow). 


out that many of the earlier cases diagnosed 
as nephritis may have been actually peri- 
arteritis nodosa or lupus erythematosus. 
One mechanism of hematoma formation 
begins with cortical infarcts.2°?> The hem- 
orrhage may be confined by the relatively 
rigid capsule; at other times the blood im- 
mediately breaks through the capsule but 
is confined within the dimensions of the 
renal fascia. A hematoma within the dis- 
tensible perirenal compartment can de- 
velop to an enormous size before sufficient 
pressure occurs to cause tamponade of the 
bleeding site. Spontaneous subcapsular or 
perirenal hemorrhages masking occult and 
often surprisingly small renal tumors are 
also being recognized with increasing fre- 
quency 77:24 

The clinical diagnosis of subcapsular or 
perirenal abscess or bleeding is rarely made. 
Signs and symptoms are often subtle, de- 
layed, nonspecific or misleading. 


With acute bleeding, the clinical picture 
may consist of pain, tenderness and rigidity 
which may be associated with nausea, 
vomiting and abdominal distention. Con- 
comitant signs of internal bleeding may be 
present, but this may be manifested only 
by a drop in the hemoglobin or hematocrit. 
A mass may not be palpable, especially if the 
hematoma lies posteriorly to the kidney. If 
the hematoma is subcapsular, it may not 
become particularly large because of the 
confining effect of the renal capsule. At 
other times, the capsule may show con- 
siderable elasticity and the collection may 
approximate the size of the kidney itself” 
(Case 1v). With sudden and profuse hemor- 
rhages, many types of retroperitoneal and 
intraperitoneal catastrophies may be mim- 
icked. If the hematoma extends downward 
in the retrocecal region, the patient may be 
explored for an acute appendicitis.!?:!4 
Rarely, perforation into the peritoneal 
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cavity may occur causing a general zed 
peritonitis, or a massive intraperitoneal 
hemorrhage. 

With subacute or chronic bleeding, pain 
may not be a conspicuous feature and the 
principal findings may be only anemia and 
perhaps a palpable mass. 

Hypertension may result from the con- 
strictive renal effects of a large subcap- 
sular*!? or perirenal!® hematoma, producing 
the “Page kidney.’ As illustrated by Case 
tv, the hypertension may be easily cor- 
rected by decompression or nephrectomy. 

The diagnosis of subcapsular or perirenal 
hemorrhage or abscess can be indicated on 
plain film roentgenography or intravenous 
urography, and can be clearly documented 
by nephrotomography or angiography. 
Localization of the process to a specific 
extrarenal compartment 1s based on recog- 
nition of characteristic changes involving 
the renal capsule, renal fascia, kidney mar- 
gin, and capsular arteries. These are illus- 
trated in Figure 9, and are as follows: 

(1) Visualization of the displaced renal 
capsule or fascia. Either of these structures, 
displaced outward from the renal margin, 
can be seen as a strip-like density I-4 mm. 
thick. Visualization of the renal fascia can 
be achieved on plain film roentgenography 
and urography in cases of perirenal ab- 
scess or hematoma (Fig. 2, £ and B: 324: 
and 44). In diffuse processes of the peri- 
renal space, it may be recognized over a 
considerable length (Fig. 10). At times, 
urography will demonstrate a displaced 
renal capsule (Fig. 6). 

Opacification of the displaced renal cap- 
sule and fascia is achieved in nephrotomog- 
raphy and arteriography, presumably be- 
cause of their vascularity. Nephrotomo- 
graphic identification of the capsule in cases 
of spontaneous subcapsular hemorrhage 
was first reported by Frank and Wieche? in 
1967, and its diagnostic value further sub- 
stantiated by Pollack and Popky* in 1972. 
Contrast is further afforded by the non- 
opaque abscess or hematoma on one side 
and radiolucent fat on the other. We have 
noted a type of displacement which, when 


Diagnosis of Perirenal and Subcapsular Masses 53 


(mn 





O 


Fic. 9. Major findings distinguishing (4) a sub- 
capsular from (B) a perirenal collection. Note 
particularly the relationships of the displaced 
renal capsule, perirenal fascia and capsular ar- 
teries at the borders of the mass. Flattening of 
the underlying renal parenchyma is more com- 
monly found in subcapsular collections. 


present, distinguishes subcapsular from 
perirenal collections. The renal capsule 1s 
sharply deflected over the margin of a sub- 
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ic. 10. The displaced renal fascia is identifiable as 
a long strip-like density (arrows) in a case of gas- 
producing perirenal abscess. 


capsular mass. Even with huge collections, 
its point of displacement intimately con- 
forms to the border of the hematoma (Fig. 
56; and 5). It appears that this is a con- 
sequence of the relatively rigid inelastic na- 
ture of the renal capsule. In contrast, renal 
fascia is often displaced laterally from the 
margin of the kidney at some distance from 
a coalescent perirenal collection. Its maxi- 
mum deflection is at the site of the perirenal 
hematoma or abscess but it can be seen to 
depart from close to the renal border both 
above and below (Fig. 2, C and D). This is 
somewhat analogous to Codman’s triangle 
which is seen in bone lesions and to the 
myelographic sign of an extradural defect. 
It is a reflection of the yielding perirenal 
fat and renal fascia. 

(2) Visualization of the hematoma or ab- 
scess. The subcapsular or perirenal collec- 
tion is easily recognized as a nonopaque 
mass between the opacified renal paren- 
chyma on one side and the elevated renal 
capsule or fascia on the other. Within the 
perirenal space, the most common site for 
coalescence and localization of a fluid col- 
lection is in relationship to the lower pole 
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posterolaterally. This is a consequence of 
the rich perirenal fat in this area and the 
path of least tissue resistance.® 16" 

(3) Flattening and compression of the kid- 
ney. While this may occur with tense peri- 
renal collections, it is more typical of sub- 
capsular hematoma. The pressure exerted 
by a confined subcapsular hematoma typi- 
cally causes flattening of the subjacent 
renal parenchyma. 

(4) Displacement of capsular arteries. We 
do not believe that “‘the location of the 
capsular arteries will help to distinguish be- 
tween subcapsular and perinephric bleed- 
ing’ since they may be displaced exter- 
nally in either condition. Examples of con- 
spicuous arcuate displacements and stretch- 
ing of the capsular artery system in cases 
of both subcapsular™ and perirenal*:!® 
hematomas and abscesses have been amply 
documented in the literature. Rather, it 
appears that the level of displacement of 
the capsular arterial arcade is the angio- 
graphic key to the differential diagnosis. If 
the vessel conforms closely to the border 
of the mass, a subcapsular collection is in- 
dicated (Fig. 5D). If deviation of the cap- 
sular artery begins at some distance from 
the extrarenal mass, a perirenal collection 
is indicated (Fig. 38). 

As a differential point, it must be recog- 
nized that the capsular arteries will be 
separated from the cortical margin in cases 
of renal atrophy (Fig. 11). Perirenal adi- 
pose replacement in instances of acquired 
shrinkage of the kidney tends to increase 
the distance between the capsular artery 
and the atrophied kidney.” This separation 
can be easily distinguished from a subcap- 
sular or perirenal mass displacing the cap- 
sular artery. 

The marked increase in intrarenal vas- 
cular resistance produced particularly by a 
large subcapsular hematoma may result in 
striking slowing of arterial fow with failure 
of opacification of the small intrarenal and 
capsular vessels. Watnick and associates?’ 
have recently illustrated this in a case 
harboring a 3 cm. hypernephroma as the 
cause of the bleeding. 
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(5) Structure and function of the renal 
collecting system. Distortion of the calyces 
and renal pelvis may accompany anv gross 
displacement of the kidney itself. Since 
perirenal abscesses result from a site of 
renal infection which has perforated through 
the capsule, chronic inflammatory changes 
involving the calyces may be evident. An 
intrarenal abscess or hematoma may pro- 
duce mass displacement upon the collecting 
system. 

Failure of excretion of contrast medium 
on the involved side (“unilateral anuria’’) 
can result from the compression of e:ther a 
perirenal® or subcapsular'!!:?8 hematoma. 
Koehler and associates! have recently em- 
phasized the association of subcapsular 
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Frc. 11. In a case of chronic atrophic pyelonephritis, 
the nephrographic phase of a selective renal ar- 
teriogram shows the capsular arcade widely sepa- 
rated from the shrunken renal parenchyma. 
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hematomas with the enlarged nonfunction- 
ing kidney. 

These observations in the localization of 
subcapsular and perirenal collections are of 
considerable help in planning the most 
appropriate therapy. It is important to con- 
sider whether the underlying cause is due 
to predominantly unilateral renal disease or 
to a systemic condition involving both kid- 
neys. With the recognition that most extra- 
renal abscesses are secondary to an infec- 
tion of the kidney, conservative treatment 
perhaps with surgical drainage or nephrec- 
tomv is determined by the extent of 
involvement. In subcapsular or perirenal 
hematoma in the presence of a renal tumor, 
hydronephrosis, renal artery aneurysm, 
lithiasis or unilateral renal tuberculosis, 
nephrectomy does not present any sig- 
nificant long term problem. On the other 
hand, if the etiology is nephritis, arterio- 
sclerosis, periarteritis nodosa or a blood 
dyscrasia and nephrectomy must be per- 
formed as a life-saving procedure, careful 
follow-up observation of the remaining 
kidney must be maintained. If the hema- 
toma is not large and adequate visualiza- 
tion of the bleeding site can be obtained so 
that it can be controlled with sutures, a 
biopsy of the involved renal tissue may be 
preferable to nephrectomy. 


SUMMARY 


The anatomy and terminology of the 
structures involved in the compartmentali- 
zation of subcapsular and perirenal hema- 
tomas and abscesses are defined and 
clarified. These relationships include the 
renal capsule, perirenal fat, capsular ar- 
teries and renal fascia. 

The etiology, pathogenesis and clinical 
features are considered. 

The specific roentgen features permitting 
the identification and localization of these 
processes on plain film roentgenography, 
urography, nephrotomography and arteri- 
ography are described and illustrated. 
Morton A. Meyers, M.D. 
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ANGIOGRAPHIC FEATURES OF ALPORT’S 
SYNDROME* 


HEREDITARY NEPHRITIS 


By VINCENT P. CHUANG, M.D., 


and STEWART R. REUTER, M.D. 


ELOISE, MICHIGAN 


| ee 1927 Alport described the association 
of hereditary nephritis with deafness, 
now known as Alport’s syndrome.! Since 
then several families with the syndrome 
have been described.*:*:7:9!° A recent study 
suggested that hereditary nephritis is not 
uncommon and should be considered in 
every patient with unexplained hematuria, 
proteinuria or renal failure? The wide 
variety of renal pathology that occurs in 
this entity, however, makes its early diag- 
nosis difficult. 

Although an increased number of angio- 
grams are being obtained in patients with 
renal parenchymal disease, the angio- 
graphic abnormalities which occur in Al- 
port’s syndrome have been described in 
only I case report.‘ 

We have recently studied 2 patients with 
Alport’s syndrome by angiography in dif- 
ferent stages of the disease. 


REPORT OF CASES 


Case 1. A 16 year old boy was first seen in 
mid-August, 1973, because of bilateral flank 
pain and general malaise. A urine sediment was 
most consistent with glomerular disease. He 
was admitted to Wayne County General Hos- 
pital in October, 1973, with proteinuria and 
hematuria. An aadipavana revealed severe, bi- 
lateral, high-pitched hearing loss. His father 
had no renal problems but had hearing loss; his 
mother was hypertensive and proteinuric; 2 sis- 
ters had chronic urinary tract infections and 1 
cousin had a nephrotic syndrome. Urinalysis 
revealed 3+ protein, s—1o red blood cells per 
high power field, 2-3 white blood cells per high 
power field, a rare red cell cast and hyaline and 
granular casts. During the hospitalization his 
serum creatinine increased from 3.2 to 5.6 mg. 
per cent and his blood urea nitrogen from 24.5 
to 31 mg. per cent. His blood pressure varied 


from 150/100 to 170/100 mm. Hg. The creati- 
nine clearance rate was 16 and 20 cc./min. on 
2 occasions. 

A renal biopsy in October, 1973, showed in- 
creased mesangial matrix and sclerosis of the 
glomeruli with prominent epithelial crescent 
formation in some glomeruli. Slight periglomer- 
ular fibrosis, focal tubular atrophy and inter- 
stitial aggregates of foam cells were present. 
The pattern was considered to be consistent 
with hereditary nephritis. 

Renal angiography, done 4 weeks after renal 
biopsy because of persistent hematuria, revealed 
no arteriovenous fistula. The angiographic fea- 
tures of both kidneys were identical (Fig. 1, 
A-C). The main renal arteries, segmental ar- 
teries and the proximal interlobar arteries were 
normal. The distal interlobar arteries showed 
moderate tortuosity and marked pruning. Vir- 
tually no arcuate arteries were seen. The 
nephrogram was faint and homogeneous with 
indistinctness of the corticomedullary junction. 
The renal blood flow was extremely slow, ap- 
proximately 2 cc. per second in either kidney. 
The size of both kidneys was normal. 


Case IL. A 21 year old woman had an ab- 
normal urinary sediment at age 23 years. A 
hearing defect, first noted at the same age, be- 
came progressive. She had an episode of gross 
hematuria at age Io requiring hospitalization. 
Proteinuria and hematuria were persistent 
during a subsequent pregnancy and several hos- 
pitalizations were necessary for similar symp- 
toms following delivery. She also had intermit- 
tent facial and pedal edema and frequent flank 
pain. A 14 year old sister and 10 year old 
brother had renal insufficiency and hearing 
deficits; 2 second cousins on the maternal side, 
1 female and 1 male, died at 18 and 19 years of 
renal failure. 

A renal biopsy in 1971 revealed progressive 
glomerulonephritis with significant interstitial 
changes, consistent with hereditary nephritis. 


* From the Department of Radiology, University of Michigan and Wayne County General Hospital, Eloise, Michigan. 
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Fic. 1. Case 1. Left renal angiograms in a 16 year old 
male examined early in the course of hereditary 
nephritis. 

(4) Arterial phase. The main renal artery, seg- 
mental arteries and proximal interlobar arteries 
are normal. The distal interlobar arteries are 
markedly pruned and show minimal tortuosity. 
(B) Late arterial phase. The arcuate arteries are 
poorly visualized and there is no filling of inter- 
lobular arteries. The renal cortex has a normal 
thickness. (C) Nephrogram phase. The nephro- 
gram is homogeneous and the corticomedullary 
junction is indistinct. The kidney has a normal size, 
13 cm. at its greatest length, and smooth margins. 


You. 14%, No. 3 

The laboratory studies during the hospitali- 
zation in March, 1973, included a blood urea 
nitrogen of 45 mg. per cent and creatinine of 
8.8 mg. per cent. 

Renal and pelvic angiographies were done as 
part of a transplantation evaluation. The angi- 
ographic features were identical in both kidneys 
(Fig. 2, 4 and B). The kidneys were small, 
measuring 8 cm. in length. The main renal and 
segmental arteries showed only a reduced cali- 
ber. The interlobar arteries were extremely 
tortuous and crowded, and the arcuate arteries 
were poorly seen. The corticomedullary junc- 
tion was indistinct, resulting in poor delineation 
of the renal cortex. Renal blood flow was ex- 
tremely slow, less than 1 cc. per second. The 
nephrogram was homogeneous and the renal 
margins smooth. The findings were typical of 
end-stage disease. 
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Fic. 2. Case 11. Left renal angiograms in a 21 
nephritis. 


Angiographic Features of Alport’s Syndrome 


DISCUSSION 


Alport’s syndrome is characterized by 
hereditary renal disease, frequently co- 
existing with nerve deafness, and occasion- 
ally with ocular abnormalities. Although 
the sex distribution of the disease is equal, 
the affected male has a much worse prog- 
nosis and usually dies of renal failure at 
an early age, whereas the affected female 
usually lives to an old age. The clinical 
manifestations of the renal disease include 
episodic hematuria, proteinuria, pyuria and 
renal tailure. Hypertension may occur late 
in the disease. Nerve deafness is charac- 
terized by a progressive, severe, symmetric, 
high frequency hearing loss. Ocular abnor- 
malities include congenital cataracts, con- 





year old female examined late in the course of hereditary 


(4) Arterial phase. The main renal and segmental arteries appear normal, but the interlobar arteries are 


crowded and show marked tortuosity. (B) Nephrogram phase. Although the kidney is small and contracted, 
measuring 8 cm. in length, the margins are smooth and the nephrogram homogeneous. The veins are well 
demonstrated because of a prolonged injection of contrast medium. 
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genital nystagmus, myopia, spherophakia 
and anterior lenticonus. 

The renal pathology in Alport’s syn- 
drome varies greatly, depending on the 
stage of the disease. In moderately ad- 
vanced cases the kidneys are shrunken and 
atrophied, with a marked decrease in 
weight. The surfaces are finely granular 
and pale, but the coarse scarring seen in 
chronic pyelonephritis almost invariably is 
lacking. The renal pelvis and calyces are 
normal. The microscopic findings vary 
from typical interstitial pyelonephritis in 
some patients to glomerulonephritis in 
others. More commonly a “‘mixed”’ nephri- 
tis is present, with alternating areas of se- 
vere tubular atrophy and tubular dilatation 
combined with patchy glomerular involve- 
ment. The presence of foam cells through- 
out the cortex, but most numerous near the 
corticomedullary junction, is an important 
feature." 7.10 

The strong family history of renal dis- 
ease and auditory deficit in our patients is 
typical of this syndrome. The mechanism 
of inheritance is unsettled. Two major 
hypotheses are: (1) transmission by par- 
tially sex-linked dominant:inheritance; (2) 
transmission by preferential: segregation 
and chromosomal. association: 

Our patients were studied at different 
stages in the progression of their disease. 
The first, with a 2 month history of renal 
nsufficientey, was. examined early. His 
markedly slowed blood flow of less than 2 
cc. per second to each kidney is consistent 
with his severely impaired glomerular fil- 
tration rate. The pruning of the intérlobar 
arteries, nonfilling of intralobular arteries, 
indistinctness of the corticomedullary junc- 
tion and the homogeneous, faint nephro- 
gram reflect renal vascular bed obliteration 
in the cortex due to severe glomerular dis- 
ease. The normal cortical thickness and the 
normal renal size indicate the relatively 
early stage of the disease. Thus, the angio- 
graphic features of this case are the same 
as those reported for a rapid progressive 
glomerulonephritis.2 The only other re- 
ported case of Alport’s syndrome studied 
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by angiography‘ has angiographic changes 
similar to this patient.. 

Our second patient has small, contracted 
kidneys, typical of end-stage renal paren- 
chymal disease. This agrees with the pa- 
tient’s long history. However, one feature 
worth mentioning is the bilaterally smooth 
renal margins observed at angiography. - 
This correlates well with the finely granular 
surface and absence of coarse scarring 
seen at autopsy in patients with hereditary 
nephritis.’ 

Problems in differential diagnosis include 
glomerulonephritis, arteriolar nephrosclero- 
sis and pyelonephritis. The findings paral- 
lel those of glomerulonephritis in both the 
early and late stages. Arteriolar nephro- 
sclerosis may be difficult to differentiate 
from both glomerulonephritis and heredi- 
tary nephritis. In arteriolar nephrosclerosis 
the main renal arteries are normal.or di- 
lated, the interlobar arteries are markedly 
pruned, and fine lucencies occur in the 
nephrogram, caused: by microinfarcts.>® 
Although interstitial pyelonephritis is his- 
tologically a component of hereditary 
nephritis, the angiographic findings are 
different from those of chronic pyelone- 
phritis. In hereditary nephritis the kidneys 
maintain a smooth cortical margin and 
homogeneous distribution of contrast me- 
dium in the parenchymal phase, in con- 
trast to the contracted, scarred kidneys 
and unhomogeneous accumulation of con- 
trast medium in the parenchymal phase 
which.is typical of chronic pyelonephritis. 

Our patients did not have intravenous 
urography. Such studies in several patients 
with the disease reported in the literature 
have been normal. Chang et a/.,? however, 
showed a case with diffuse enlargement of 
both kidneys and minimal blunting of the 
minor calyces. 


CONCLUSION 


~ The angiographic findings in 2 patients 
with Alport’s syndrome are described. 

The first patient, examined at an early 
stage of the disease, had pruning of inter- 
lobar arteries with indistinctness of the 
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corticomedullary junction, as well as slowed 
renal flow compatible with severe glomeru- 
lar disease. These findings are similar to 
the angiographic appearance of rapidly 
progressive glomerulonephritis. 

The second patient had the typical find- 
ings of end-stage renal parenchymal dis- 
ease. 

The marked differences in the angio- 
graphic appearances reflect the different 
stages of the syndrome in which the pa- 
tients were examined. 


Stewart R. Reuter, M.D. 
Department of Radiology 
Wayne County General Hospital 
Eloise, Michigan 48132 
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ACUTE RENAL FAILURE AFTER ANGIOGRAPHY* 


By FREDERICH K. PORT, M.D., RICHARD D. WAGONER, M.D., 
and RICHARD E. FULTON, M.D. 


ROCHESTER, MINNESOTA 


T potential nephrotoxic effects of the 
earlier angiographic contrast media 
such as acetrizoate (Urokon) are well recog- 
nized, and acute renal failure was one re- 
ported clinical manifestation of this toxic- 
ity. The newer contrast media, such 
as the iothalamate and diatrizoate salts, 
however, have been considered relatively 
non-nephrotoxic when used in doses up to 
5 mg./kg.113! 

This report describes 8 instances of acute 
oliguric renal failure occurring after angiog- 
raphy. Currently used contrast media were 
given in doses generally considered not ex- 
cessive and in no patient was bilateral 
renal artery catheterization performed. 


METHOD 


During the years 1968 through 1972, 8 
patients undergoing evaluation at the 
Mayo Clinic developed acute renal failure 
after an angiographic procedure. These 8 
patients quite likely do not represent the 
total number of complications of this 
nature because our data were obtained by 
retrospective review of records of patients 
for whom nephrologic consultation was 
requested. During this same period, ap- 
proximately 7,400 patients underwent an- 
giographic studies. 

. Percutaneous arteriography was per- 
formed by a modified Seldinger technique!’ 
via the femoral or, occasionally, the axillary 
artery. Cardiac catheterization and coro- 
nary arteriography were done by the brachi- 
al cut-down technique. The contrast media 
used were sodium and methylglucamine dia- 
trizoates (Renografin 76 per cent; Renovist) 
and sodium iothalamate (Vascoray). The 
routine preparation included an oral laxa- 
tive on the previous evening, abstinence 
from oral intake 8 to 10 hours before angi- 


ography, a local anesthetic at the artery 
puncture site, and intravenous titration of 
Innovar. Vital signs were monitored fre- 
quently during the procedure and for at 
least 1 hour in the recovery room. 

The type of angiographic procedure, 
indications, and findings are listed in 
Table 1. Two patients had angiocardiog- 
raphy for low-output heart failure, 2 had 
aortography for atherosclerotic or hyper- 
tensive disease, 2 had aortography with 
unilateral renal arteriography for suspected 
renal masses, and 2 had selective arteri- 
ography of the celiac axis (one for arterio- 
venous fistulas and the other for hepatic 
vein obstruction). Angiographic renal find- 
ings included benign renal cysts in I pa- 
tient and bilateral renal artery stenosis in 
2 others. 

Acute renal failure was documented, 1 
to 3 days after angiography, by a marked 
change in serum creatinine concentration 
or the occurrence of oliguria, or both. 


RESULTS 


The course of the acute renal failure in 
our 8 patients is described in terms of serial 
serum creatinine levels, urinary volumes, 
and response to diuretics. The severity and 
duration of renal function impairment, as 
measured by serial serum creatinine de- 
terminations, are shown in Figure 1. In all 
patients, serum creatinine levels increased 
to more than twice the base-line value, in- 
dicating a loss of more than 5o per cent of 
renal function and involvement of both 
kidneys. As early as the first day after 
angiography, a change in serum creatinine 
was noted in the 2 patients for whom this 
information was available. For the remain- 
ing patients who did not have serum creat- 
inine determinations until the second or 
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$ TABLE I 


ANGIOGRAPHIC PROCEDURES, INDICATIONS, AND FINDINGS 








Procedure 


arteriography 
Visceral arteriography 
Visceral arteriography 


Aortography 
Ventriculography 


Aortography-+left renal 


arteriography 
Aortography 


Aortography-+left renal 
arteriography 





Ventriculography-++coronary | Mitral insufficiency 


Budd-Chiari syndrome 
Hereditary telangiectasia 
Renovascular hypertension 
Congenital heart disease ` 


Renal mass 
Occlusion of multiple 


arteries 
Renal mass 


Indication Finding 

Mitral insufficiency, coronary 
artery disease 

Hepatic vein thrombosis 

Angiomatosis of liver 

Bilateral renal artery stenosis 

Complete atrioventricular 
canal 

Renal cysts, benign 


Renal artery stenosis, occlu- 
sion of multiple arteries 
Adrenal tumor 





third day, an average daily increase, of 
more than 1 mg./dl. was observed. This 
increase is similar to that seen in acute 


` renal failure from other causes. 


The duration of oliguria, defined as urin- 
ary output of less than 20 ml./hr. or 500 
ml./da., is depicted in Figure 2. Low urine 
volumes were first noted within 12 hours 
after angiography in 4 patients and before 
24 hours in 2 other patients. In the remain- 
ing 2 patients, no adequate measurements 
of urine volume were made until 31 and 34 





40 
8 
Serum 
creatinine 
mg/d] $ 
4 
2 
; Ne 
r : 
` $ 2 4 6 8 10 42 44 418-36 Days 
Anglography 


Fic. 1. Serum creatinine values before 
and after angiography. 


hours, respectively, after the angiographic 
procedure. Most likely, oliguria began in all 
patients shortly after the procedure but 
was not documented because urine volumes 
were not measured in every case during the 
first 24 hours. Thus, 7 of the 8 patients had 
either a significant change in serum creatin- 
ine level or documented oliguria within 24 
hours after angiography. 

The severe nature of the renal failure is 
indicated by the poor response to large 
doses of diuretics and a further increase in 
serum creatinine for 2 to 4 days after at- 


“ tempts at diuresis in 5 patients. However, 


recovery of renal -function usually com- 
menced within 1 week; this is earlier than 
expected for most patients with acute 


a SHR eS ee = Oliguria 
© Furosemida 3400 mg Ly. 
s G}+seunesem © © © Mamlto! >42 g Ly 





Anglography Days 


Fig. 2. Duration of oliguria. Symbols 
identify curves in Figure 1. 
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oliguric renal failure. The importance of 
early recognition and adequate treatment 
of this complication is exemplified by Case 
1, in which severe fluid overload and hyper- 
kalemia were of such magnitude that peri- 
toneal dialysis was required as early as the 
second day. One death occurred (Case 2) 
during the recovery phase, despite hemo- 
dialysis performed for severe hepatic fail- 
ure, and was probably unrelated to renal 
failure. In the 7 other patients, gross re- 
covery of renal function to base-line levels 
occurred before hospital dismissal. The 
longest recovery time was approximately 
16 days. 


DISCUSSION 


Currently used angiographic contrast 
media such as the diatrizoate and iothala- 
mate salts have been considered to be 
safe by many investigators.®!%8! Although 
acute renal failure has not been reported in 
- animal experiments with these media, sev- 
eral studies have suggested a transient and 
mild decrease in renal function.?”.4.36.38 Few 
clinical instances of severe impairment of 
renal function have been reported and most 
have occurred under specific circumstances. 
An overdose of contrast medium or a con- 
current multiple myeloma disorder was the 


likely cause for several reported cases of © 


renal damage after angiography in 
adults.5:*4.31.3 Two cases of angiographic- 
ally induced renal failure in children also 
have been documented, in a patient with 
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severe heart disease and in a newborn 
infant,16.17 : 

The literature contains few reports of 
unexplainable acute renal failure after 
angiography.*5.47 Renovascular hyperten- 
sion was described in 2 patients and dia- 
betes mellitus in a third. In a fourth case, 
the patient had aortic insufficiency and 
later developed severe proteinuria; renal 
biopsy findings in this patient were thought 
to be compatible with hypersensitivity- 
induced glomerulonephritis.4 


PATHOPHYSIOLOGIC MECHANISMS 


There are many possible causes for acute 
renal failure after angiography. Because 
the time correlation between the angio- 
graphic procedure and the onset of renal 
failure was well established for our pa- 
tients, certain explanations are possibilities, 
such as dosage and nephrotoxicity of con- 
trast medium, cardiovascular effects after - 
angiography, renal status prior to angiog- 
raphy, and allergic reactions. 

Effect of contrast medium dosage and type. 
The type and amount of contrast medium 
used in our patients are shown in Table 1. 
The dosages and the frequencies were simi- 
lar to our total experience for all angio- 
graphic studies during this period at the 
Mayo Clinic. Recorded doses include all 
test injections and averaged 193 ml. or 3.4 
ml./kg.; the concentrations were 70 to 80 
per cent. In the 4 patients whose total dose 
was the highest, the amount was close to 


Tase I] 


TYPE AND AMOUNT OF CONTRAST MEDIUM USED 





Amount Administered 


Case : 
ml. (72-80%) ml./kg. I, g./kg. 
I Renografin-76 285 4.6 1.70 
2 Renografin-76 210 4.1 1.52 
3 Renografin-76 185 4.2 1.34 
4 Renografin-76 144 3.4 1.26 
$ Renovist 230 4.9 1.82 
6 Vascoray 110 1.4 0.56 
7 Angio-Conray 70 1:3 0.62 
8 Renografin-76 310 3.4 1.26 
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the proposed upper limit of 5 ml./kg. Some 
workers’? consider this average dose to be 
too high. The 2 patients who had a rela- 
tively small amount of contrast medium 
had been exposed to contrast agents only 
1 and 3 days previously. Two other pa- 
tients had had a similar exposure within 1 
week; the 4 others had had no studies with 
contrast medium for more than 1 month 
prior to angiography. Renal function im- 
pairment had not been detected after these 
preceding studies, and all patients had ade- 
quate urinary output prior to angiography. 

The direct mechanism by which contrast 
medium might cause renal damage is still 
controversial.'® Hypertonicity of the me- 
dium may cause crenation of erythrocytes 
with a secondary decrease in renal blood 
How.'® Vasoconstriction and subsequent 
vasodilatation immediately after exposure 
to contrast medium and release of hista- 
mine, particularly after a repeated study, 
have also been implicated.? 920.21 

In our patients, a relatively high dosage 

or repeated administration of contrast 
medium may have been an etiologic factor. 
However, no patient in this series under- 
went bilateral selective renal angiography, 
a procedure that often produces maximal 
exposure of the kidneys to contrast me- 
dium. Usually, aortography utilizing 60 
ml. of contrast medium and bilateral selec- 
tive renal artery injections with 12 to 15 ml. 
per kidney is used for studies performed 
because of renovascular hypertension or a 
renal mass. Renal artery stenosis is not a 
contraindication for selective injection if 
occlusion of the renal orifice can be avoided. 
More than 2,700 such bilateral studies were 
performed at the Mayo Clinic during the 
period of review and no renal complica- 
tions were observed in this group. 

Cardiovascular effects. A prolonged de- 
crease in blood pressure was not observed 
in any of our patients despite close monitor- 
ing. In only 1 instance was there a brief, 
moderate decrease in blood pressure, which 
responded immediately to a vasopressor 
agent (Vasoxyl). 

Decreased peripheral and possibly renal 
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perfusion after angiography may have oc- 
curred in several patients even though 
their blood pressure remained normal. In 
Case 1 there was a short episode of atrial 
fibrillation without associated signs of im- 
paired peripheral perfusion. The congenital 
heart disease in Case § was associated with 
a chronically low cardiac output. Large 
arteriovenous fistulas in Case 3 produced 
a shunt of approximately § liters/min., and 
this may have impaired perfusion to athe: 
organs. A suspected pulmonary embolus 
after venography in Case 2 and a recurrent 
gastrointestinal hemorrhage in Case 3 also 
could have resulted in significantly de- 
creased renal perfusion. However, blood 
pressures remained stable during these 
episodes. 

Dehydration has been considered as an 
etiologic factor in angiographically induced 
complications.” The preparation, with fluid 
restriction and a laxative, may have in- 
duced a mild dehydration in our patients. 
However, none was prepared for simultane- 
ous renal vein renin determinations—a 
procedure that often produces marked de- 
hydration. In the same 4 year period, there 
were no recognized instances of acute renal 
failure in more than 500 patients who had 
combined renal vein renin and angiographic 
study in the salt-depleted and dehydrated 
state. Some of these salt-depleted patients, 
however, did receive 500 to 1,000 ml. of 
saline after the renal venous blood sam- 
pling. Dehydration per se apparently did not 
play a significant role in the development 
of acute renal failure in our patients. Other 
causes of decreased renal perfusion cannot 
be specifically excluded. 

Renal disease. Renal abnormalities were 
present prior to arteriography in most of 
our patients and frequently were related 
to systemic disorders. Five of the 8 patients 
had an increased serum creatinine value, 
which clearly indicated a decreased glomer- 
ular filtration rate, before the angiographic 
study. The impairment of function was 
mild to moderate in all cases. Likely condi- 
tions responsible for these renal abnormali- 
ties included diabetic glomerulopathy, ur- 
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ate nephropathy, bilateral renal artery 
stenosis, and obstructive uropathy in 
Cases I, 3, 4, and 6, respectively. Numerous 
patients with more marked impairment of 
renal function were subjected to arteriog- 
raphy during the same period without ap- 
parent complications. In our experience’ 
with high-dose urography in patients with 
decreased renal function, there has not 
been a deleterious effect of the contrast 
medium. Diabetic patients may be an ex- 
ception, however. 

The combination of renal and hepatic 
impairment might increase the toxicity of 
the contrast medium, because of the limita- 
_ tions in both major pathways of excretion.” 
Although hyperbilirubinemia has been sug- 
gested’ as a predisposing condition for the 
development of acute renal failure experi- 
mentally, clinical experience’ does not sup- 
port this. Of our 8 patients, 3 had marked 
abnormalities in liver function tests; 2 of 
these patients also had renal insufficiency. 
Perhaps there is a greater susceptibility to 
renal complications in patients with he- 
patic insufficiency who undergo arteriog- 
raphy. 

Proteinuria may produce acute renal 
failure after angiography by precipitation 
of casts or proteinaceous material. Urinary 
Tamm-Horsfall protein? and the parapro- 
teinuria of multiple myeloma,?* particu- 
larly in the dehydrated patient, have been 
proposed as precipitating factors in the de- 
velopment of acute renal failure. Although 
present in the majority of our patients, 
proteinuria was only mild to moderate and 
was not associated with the nephrotic syn- 
drome. Protein electrophoresis (obtained 
in 6 patients) did not suggest the presence 
of an abnormal serum protein and in no 
case was multiple myeloma suspected or 
subsequently diagnosed. 

Diabetes mellitus was present in I pa- 
tient, who also had probable diabetic 
nephropathy. We. have observed the devel- 
opment of acute renal failure after excre- 
tory urography in 6 diabetic patients dur- 
ing the years 1968 through 1972. Pillay 
et al? and Teal et al.” also suggested an 
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association of renal failure with exposure 
to contrast medium in diabetic patients, 
but the mechanism for this has not been 
clarified. | 

According to Martin,” hyperuricemia 
can delay the excretion of contrast medium. 
Increased urinary uric acid excretion 1n- 
duced by these agents has been noted by 
Mudge% and Postlethwaite and Kelley?’ 
and is a potential hazard to renal function, 
particularly in dehydrated patients. Serum 
uric acid levels were abnormally high in 2 
of our 4 patients in whom this value was 
available. : 

Hypersensitivity allergic reactions could 
cause acute renal failure as a consequence 
of induced vasculitis. An interstitial ne- 
phritis was implicated in 1 previously re- 
ported case.‘ The methylglucamine cation 
present in most media has been thought to 
release histamine! and thus cause broncho- 
spasm.! In our patients, no overt allergic 
phenomena were observed, and histories 
of allergies were negative except for I pa- 
tient who reported previous reactions. 


PREVENTION 


This review of potential causes for acute 
renal failure in our patients suggests that 
multiple factors, alone or in combination, 
are responsible for this nephrologic com- 
plication. The factors that identify the 
patient at risk are not clear, but all of 
our patients had severe medical disorders. 
The trend toward the use of angiography 
in more severely ill patients and the use 
of greater amounts of contrast medium 
should be tempered with an increased 
awareness of potential renal complications. 
More frequent consultation between the 
clinician and the radiologist, particularly 
when planning a study in severely ill pa- 
tients, seems warranted. We suggest that 
consideration be given to the prophylactic 
administration of mannitol by intravenous 
infusion prior to and during the procedure 
and that fluid restriction be avoided when- 
ever possible. Careful monitoring of urinary 
output and serum creatinine for at least 24 
hours after angiography may allow the 
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early recognition of this complication so 
that appropriate therapeutic attempts to 
increase urine output, when impending 
oliguria is suspected, can be instituted 
earlier. 


SUMMARY 


Acute oliguric renal failure developed in 
8 patients after catheterization angiog- 
raphy without bilateral renal arteriog- 
raphy. 

The cause for this complication remains 
obscure. Severe dehydration, shock, over- 
dose of contrast medium, or multiple my- 
eloma could not be implicated. From retro- 
spective analysis of these cases, multiple 
factors seem to be operative in these gen- 
erally severely ill patients. 

Early recognition and adequate manage- 
ment may prevent life-threatening effects 
of this infrequent, but potentially serious 
angiographic complication. 


Frederich K. Port, M.D. 

c/o Section of Publications 

Mayo Clinic and Mayo Foundation 
200 First Street S.W. 

Rochester, Minnesota 55901 
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ARTERIOGRAPHY AND PHLEBOGRAPHY OF THE 
LIMBS IN PLANNING SHUNT AND FISTULA 
OPERATIONS IN PATIENTS WITH 
CHRONIC RENAL FAILURE* 


By M. LEA THOMAS, A. S. RAPPAPORT and A. J. WING 


LONDON, ENGLAND 


Roo dialysis is well established in 
the treatment of chronic renal failure. 
The techniques used to create arterio- 
venous fistulae and Scribner shunts have 
been fully documented.” 89.1 

The complications of these procedures in- 
clude local sepsis, stenoses of the arteries 
and veins, thromboses, pulmonary and ar- 
terial emboli and septicemia, some of which 
may lead to failure of the shunts.” %1 

For the patient on regular dialysis, shunt 
or fistula failure creates a crisis until a new 
site for vascular access is fashioned. It is 
helpful in managing these patients to know 
all possible future sites for shunts and 
fistulae. 

For a successful shunt or fistula opera- 
tion a patent artery and nearby superficial 
vein are required. An occluded vein may be 
reconstituted by grafting if necessary. For 
home management, in the majority of pa- 
tients, a fistula in the left forearm is most 
convenient but failing this, any access site 
for dialysis in the arms or legs may have 
to’ be used. 

While clinical examination and a'knowl- 
edge of the usual anatomic pattern of ar- 
teries and veins is helpful in deciding where 
to place shunts or fistulae, the most ac- 
curate method of doing so is by arteriog- 
raphy and phlebography of both arms and 
legs. Only one report of such angiography 
has appeared in the literature.” 

This paper describes the techniques used 
for 4 limb angiography and indicates its 
value in planning shunt and fistula opera- 
tions. 


METHODS OF INVESTIGATION 
Three techniques have been employed: 


I. Catheterization technique. A 100 cm., 
French 8, open-ended, radiopaque catheter 
with a curved tip is introduced into the 
subclavian arteries under screen control.‘ 
Hand injections of 30 ml. of meglumine 
iothalamate 60 per cent are made and 2 
separate series of films, one of the arm and 
the other of the forearm, are exposed using 
an A.O.T. serial film changer. The arm is 
kept in the anatomic position to separate 
the images of the radius and ulna from the 
arteries and veins. ` 

The catheter is then exchanged for a 
straight one with side holes and positioned 
just above the aortic bifurcation. Sixty ml. 
of the same contrast medium is injected at 
a rate of 12 ml./second and films exposed of 
both legs in the arterial and venous phases 
using a serial changer with programmed 
automatic moving table top. 

2. Direct cannulation technique. Either 
the axillary or brachial arteries, and the 
femoral arteries are cannulated. Hand in- 
jections of 30 ml. of meglumine iothalamate 
6o per cent are made for each of the 2 arm 
positions, and so ml. for each leg. Films to 
show the arteries and veins of the arms and 
legs are exposed as described above. The 
metal cannula with a short guidewire de- 
scribed by Sheldon?’ for carotid arteriog- 
raphy is easy to introduce, but any short 
cannula introduced over a needle is suitable. 

3. Phlebography. This is carried out using 
our standard technique.’ This consists es- 
sentially of injection of contrast material 
into a foot vein, films being exposed on a 
tilting screening table. A tourniquet is ap- 
plied above the ankle to direct the contrast 
material into the deep venous system, but 
is not applied so tightly as to occlude the 


* From the Departments of Diagnostic Radiology and the Renal Unit, St. Thomas's Hospital, London, England. 
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Fic. 1. Case 1. (4 and B) Patent ulnar artery and 
basilic vein in right forearm. The fistula is demon- 
strated in 4. 


superficial veins. An exactly similar tech- 
nique is used for the arms. 


REPORT OF CASES 


Case 1. A 28 year old woman presented in 
renal failure due to chronic glomerulonephritis 
and hypertension. Many operations on 2 arm 
fistulae and 2 leg shunts were required to main- 
tain hemodialysis. A renal transplant was re- 
jected. A further right arm fistula was created 
(Fig. 14). This fistula proved difficult for the 
patient to manage at home and a 4 limb angi- 
ography was carried out with a view to finding 
a more suitable site. 

This angiography was carried out by bilateral 
femoral and brachial artery cannulations. Sepa- 
rate bilateral ascending phlebograms were ob- 
tained to show the leg veins. 

The examination that there were 
patent ulnar arteries and basilic veins in both 
forearms (Fig. 1, 4 and B; and 2, 4 and B). 
The radial artery and cephalic vein were oc- 


showed 


M. L. Thomas, A. S. Rappaport and A. J. Wing 





Jury, 1974 


cluded in the left forearm (Fig. 2, Æ and B). 
The fistula was demonstrated in the right fore- 
arm (Fig. 14). 

In the right leg the peroneal artery was 
patent, the anterior and posterior tibial arteries 
were occluded (Fig. 34). The long saphenous 
vein was occluded. A few small tributaries of 
the short saphenous vein were shown (Fig. 3B). 
In the left leg the peroneal artery and the long 
saphenous vein were patent (Fig. 4, Æ and B). 
The anterior tibial artery was occluded and 
the posterior tibial artery extremely small 


(Fig. 44). 


Case 11. A woman aged 44 years presented in 
chronic renal failure due to glomerulonephritis. 
Three shunts and 1 fistula operation were per- 
formed before renal transplantation. Rejection 
of the graft occurred after 15 months and this 
was followed by 5 further shunt operations. 

A 4 limb angiography was carried out by bi- 
lateral femoral and brachial artery cannula- 


Case 1. (4 and B) Patent ulnar artery and 
basilic vein in left forearm. Occlusion of the radial 
artery and cephalic vein. 


Fic. 2. 
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tions. A separate bilateral phlebography was 
performed to show the leg veins. The examina- 
tion showed that there were normal and patent 
ulnar arteries and basilic veins in both arms. 
Both radial arteries were occluded. In the right 
leg the shunt was demonstrated on the anterior 
tibial artery. The posterior tibial and peroneal 
arteries were normal. In the left leg the pcste- 
rior tibial artery was occluded, the anterior 
tibial and peroneal arteries were patent. The 
long and short saphenous veins were normal on 
both sides. 

A fistula was created in the right forearm 
using a homograft from the long sapherous 
vein. In the left thigh the proximal end of the 
saphenous vein was anastomosed to the femoral 
artery as an additional site for dialysis. 


Case mn. A woman aged 41 presentec in 
chronic renal failure due to pyelonephritis. Two 





NIG. A; 
is patent, the anterior and posterior tibial arteries 
are occluded. (B) The long saphenous vein is oc- 
cluded and a few small tributaries of the short 
saphenous vein are shown. 


Case 1. (4) In the right leg the peroneal artery 
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Fic. 4. Case 1. (4 and B) In the left leg the peroneal 
artery and the long saphenous vein are patent. 
In Æ the anterior tibial artery is occluded and the 
posterior tibial artery is extremely small. 


shunt and 2 fistula operations were required for 
regular dialysis. 

A 4 limb angiography was performed by bi- 
lateral selective catheterization of both sub- 
clavian and femoral arteries. 

The examination showed normal radial and 
ulnar arteries and basilic vein in the left arm. 
In the right arm the radial artery was occluded. 
The veins were normal. 

In the right leg the anterior and posterior 
tibial arteries and the peroneal arteries were 
normal. The long saphenous vein was also 
normal. 

In the left leg the shunt was shown on the 
posterior tibial artery. The anterior tibial and 
peroneal arteries were normal. The long saphe- 
nous vein was patent, although stenosed at the 
shunt. 

An A.V. shunt was created in the right leg 
and the fistula was refashioned in the left fore- 
arm. 
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Case Iv. A man aged 39 presented with renal 
failure due to polycystic disease. Four shunt 
operations on the left leg were required for di- 
alysis. After a failed renal transplantation many 
more shunt and fistulae operations were 
required. | 

A 4 limb angiography was performed by bi- 
lateral brachial and femoral artery cannulations 
and’ a separate phlebogram was obtained to 
show the leg veins. 

In the right forearm the ulnar artery was 
patent and the radial artery occluded. The 
basilic vein was patent and the cephalic vein 
occluded. In the left forearm the radial and 
ulnar arteries and the cephalic vein were oc- 
cluded. The basilic vein was patent. In the 
right leg the anterior tibial, the peroneal arteries 
and the long saphenous vein were normal. The 
posterior tibial vein was occluded. In the left 
leg the anterior and posterior tibial arteries and 
long saphenous vein were normal. The shunt 
was demonstrated on the anterior tibial artery. 
There were no major venous tributaries on the 
lateral aspect of the calf, 


CasE v. A woman aged 46 presented in 
chronic renal failure due to glomerulonephritis. 

Seven consecutive shunt operations were re- 
quired for regular dialysis treatment. 

A 4 limb angiography was carried out by bi- 
lateral catheterization of the subclavian and 
femoral arteries. 

The examination showed that in the right 
arm the ulnar artery and the basilic and ce- 
phalic veins were patent. The radial artery was 
occluded. In the left arm the main arteries and 
veins were normal. The main arteries and veins 
of the right leg were normal. In the left leg a 
functioning shunt was demonstrated. The main 
arteries and veins were normal. 

A fistula was created in the right forearm. 


Case vı. A woman aged 34 years presented 
in chronic renal failure due to chronic glomeru- 
lonephritis. She had secondary hyperpara- 
thyroidism with vascular calcification. 

Ten consecutive fistula and shunt operations 
were required for regular dialysis treatment. 

A 4 limb angiography was performed by bi- 
lateral catheterization of the subclavian and 
femoral arteries. 

The examination showed that in the left arm 
the brachial and ulnar arteries were patent, and 
the radial artery occluded. The veins were 
normal. 
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In the right forearm the radial artery was 
occluded. The veins were normal. In both legs 
the anterior tibial and peroneal arteries were 
normal. Both posterior and tibial arteries were 
occluded in the mid calf but reconstituted dis- 
tally. The distal portions of the long and short 
saphenous veins were patent. 

A fistula was created in the right forearm. 


Case vil. A woman aged §4 presented with 
chronic renal failure due to pyelonephritis. Two 
arm fistulae and 6 shunt operations were re- 
quired for regular dialysis. 

A 4 limb angiography was carried out by bi- 
lateral selective catheterization of the sub- 
clavian and femoral arteries. 

In the left arm the ulnar artery, the basilic 
vein and medial vein of the forearm were 
patent. The radial artery and cephalic vein 
were occluded. In the right arm the ulnar ar- 
tery, the basilic and cephalic veins were patent. 
The radial artery was occluded. 

In the right leg the anterior tibial artery was 
normal. The posterior tibial and peroneal ar- 
teries were occluded. The veins were not dem- 
onstrated satisfactorily. 

In the left leg the anterior tibial and peroneal 
arteries were normal. The posterior tibial artery 
and the long saphenous vein were the site of an 
A.V. shunt. A fistula was created in the left 
antecubital fossa. 


Case vit. A man aged 44 presented with 
renal failure due to glomerulonephritis. 

Two shunt operations and 2 forearm fistulae 
were required for regular dialysis before an un- 
successful renal transplantation. 

After the transplant operation the fistulae in 
both arms thrombosed. l 

A 4 limb angiography was performed by bi- 
lateral selective catheterization of the sub- 
clavian and femoral arteries. 

The examination showed that in the left fore- 
arm the ulnar artery and cephalic and basilic 
veins were normal. The fistula, which had äp- 
parently recanalized, was demonstrated con- 
necting the radial artery and cephalic vein. 

In the right arm the ulnar artery and the 
basilic and cephalic arteries were. normal. The 
radial artery was occluded. 

In the left leg the posterior tibial artery was 
very small following a previous shunt. The an- 
terior tibial and peroneal arteries were normal. 
The veins were not demonstrated. 


In the right leg the 3 main arteries were nor- 
mal. The veins were not demonstrated. 


Case 1x. A 50 year old woman presented in 
chronic renal failure due to pyelonephritis. 
Many shunt operations in both legs had failed 
due to thromboses. A fistula in each arm ‘unc- 
tioned poorly. 

A 4 limb angiography was carried out by 
axillary cannulation in the right arm, brachial 
cannulation in the left arm and bilateral femo- 
ral artery cannulations. Phlebography was per- 
formed to show the leg veins and the veins of 
the left arm. 

The examination showed that the left ulnar 
artery and the basilic and cephalic veins were 
normal. The radial artery was occluded (Fig. 5, 
A and B). The brachial artery was shown by 
retrograde injection and appeared normal (Fig. 
64). A fistula was shown in the antecubital 
fossa (Fig. 68). In the right arm the ulnar 


Fic. 5. Case 1x. (4 and E) Patent ulnar artery and 
basilic vein in the left forearm. Occlusion of the 
radial artery. 
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Fic. 6. Case 1x. (4 and B) Patent ulnar artery and 
basil:c vein in the right forearm. Occlusion of the 
radial arteries. 


artery and the basilic vein were patent. 

In the right leg the main arteries and veins 
were normal (Fig. 7, 4 and B). In the left leg 
the anterior tibial and peroneal arteries were 
normal. The long saphenous vein was patent 
from the mid calf upwards. The saphenous vein 
in the thigh was occluded (Fig. 8). 


Case x. A 38 year old woman presented with 
renal failure due to pyelonephritis. A shunt in 
each leg and a fistula in the right arm were re- 
quired to maintain regular dialysis. The fistula, 
although patent, was not functioning well. 

Angiography was performed by left brachial 
and bilateral femoral artery cannulations and 
separate phlebograms of the left arm and both 
legs were obtained to show the veins. 

In the left arm, the radial and ulnar arteries 
were patent. The cephalic vein was occluded in 
the antecubital fossa but reconstituted in its 
upper third. A normal brachial artery was 
shown by retrograde injection. The arteries and 
veins of the right arm were not examined. In 
the right leg all the main arteries to the calt 
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7. Case 1x. (4 and B) In the right leg 
the main arteries and veins are normal. 


were occluded. The saphenous vein was oc- 
cluded in the calf but patent in the thigh. In the 
left leg the peroneal artery was patent; the an- 
terior and posterior arteries were occluded. The 
long saphenous vein was patent from the mid- 
calf upwards. The short saphenous vein was oc- 
cluded. The long saphenous vein in the thigh 
was patent. 


DISCUSSION 


Our experience suggests that the quickest 
method for 4 limb angiography is by can- 
nulation of the axillary arteries with follow- 
through to show the veins in the upper 
limbs, and bilateral femoral artery cannula- 
tion, with separate bilateral ascending 
phlebography to show the veins of the 
lower limbs. The hemodilution of the con- 
trast medium is less in the arms than the 
legs and follow-through phlebography from 
the arteries produces an adequate demon- 
stration of the arm veins, provided a 
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sufficiently large volume of contrast ma- 
terial is used (Fig. 1B; and 2B). In the 
legs however, it is usually necessary to 
show the veins by phlebography (Fig. 3B; 
and 46), as follow-through from arterial 
Injections often shows the veins poorly 
(Fig. 8). 

Using our technique for leg phlebog- 
raphy, which is the same as that used to 
show the veins in venous thrombosis, the 
tourniquet at the ankle is adjusted so that 
the superficial veins as well as the deep are 
demonstrated.® The same principle of not 
occluding the superficial veins is used 
should arm phlebography be required 
(Fig. 54). 

The amount of the contrast medium for a 
complete demonstration of the arteries and 
veins of all 4 limbs, including phlebograms 
of the legs, is at least 320 ml. We use 





liG. 8. Case 1x. In the left leg the anterior tibial and 
peroneal arteries are normal. The long saphenous 
vein is patent from the mid calf upwards. 
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meglumine iothalamate 60 per cent, as a 
sodium containing contrast medium in this 
quantity could precipitate pulmonary edema 
in patients with incipient cardiac failure. 
Renal failure can be produced by contrast 
medium,'? but in patients already com- 
mitted to regular dialysis this consideration 
can be ignored and we believe that the rela- 
tively large volume of contrast medium 
used is safe. 

The investigation is usually carried out 
under a light general anesthetic. This 1s 
not essential, but the examination tends to 
be prolonged and this group of patients who 
have always had a large number of m:nor 
surgical procedures tend to be intolerant of 
long investigations. The anesthetic intro- 
duces the risk of hyperkalemia and the 
plasma potassium is always estimated at 
the end of the procedure. To minimize this 
risk, the examination is carried out as 
rapidly as possible. 

In all the patients reported every effort 
was being made to maintain long term 
dialysis to prepare them to treat themselves 
at home. Although some shunts last for 
several years, it is not unusual to encounter 
failure after only a few months. A well es- 
tablished fistula may last indefinitely if a 
patient’s treatment is otherwise stable, but 
in some patients it is difficult to establish a 
fistula which is good enough for self-dialysis 
techniques. Special problems in vascular 
access surgery are encountered in patients 
with vascular calcification due to secondary 
hyperparathyroidism (Case vr) and with 
arteriosclerosis (Cases vil, and 1x). Clotting 
of shunts is more likely to occur in patients 
who are the least anemic, as is often the 
case with polycystic kidneys (Case Iv). 
However, in our experience, the greatest 
problems have occurred during the months 
following a failure of a transplant (Cases 1, 
11, Iv, and vit). It is in these situations that 
4 limb angiography has proved valuable in 
planning future sites for shunt and fistula 
operations. 

The most convenient site for a shunt or 
fistula is in a calf or forearm but the upper 
arms and thighs may have to be used in 
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some patients if no suitable artery and vein 
is available at these more accessible sites. 
For this reason the radiographic technique 
for 4 limb angiography should include 
demonstration of the arteries and veins of 
the upper arms and thighs. 

Demonstration of the saphenous veins by 
phlebography is also important quite apart 
from the siting of shunts or fistulae, as these 
veins may need to be used as a homograft to 
bridge an occluded vein to create a fistula. 


SUMMARY 


The techniques used for 4 limb angiog- 
raphy in 10 patients with chronic renal 


failure on long term hemodialysis are de- 
scribed. 


It is suggested that to show the arteries 
of the upper and lower limbs bilateral 
axillary and femoral artery cannulation 
should be used. In the arms follow-through 
to the venous phase is usually adequate to 
show the veins but in the legs, because of 
hemodilution, separate bilateral ascending 
phlebograms are required. 


M. Lea Thomas, M.D. 
Department of Radiology 

St. Thomas’s Hospital 
London, S.E.1. 7EH, England 


REFERENCES 


1. Brescia, M. J., Camino, J. E., APPEL, K., and 
HerwıcH, B. J. Chronic hemodialysis using 
venepuncture and surgically created arterio- 
venous fistula. New England F. Med., 1966, 
275, 1089-1092. 

2. Conen, B: H., Cuinitz, J. Le Sout, K- H, 
Ramirez, O., Onesti, G., Kim, K. E., and 
Swartz, C. Radiological contrast study of ar- 
teriovenous dialysis cannulae. Radiology, 1970, 
94, 603-606. 

De Parma, J. R., Gotpine, A., and Maxwe t, 
M. H. Evaluation of A. V. cannula malforma- 
tion and clotting using shunt angiography. 
Trans. Am. Soc. Artif. Intern. Organs, 1969, 
15, 278-284. 

4. Hinck, V. C., and Dotter, C. T. Appraisal of 

current techniques for cerebral angiography. 
Am. J. Roentcenot., Rap. THERAPY & 
Nuc.ear MED., 1969, 707, 626-630. 

ç. Huick, V., Jupxins, M., and Parron, H. Sim- 
plified selective femoro-cerebral angiogram. 
Radiology, 1969, 89, 1048-1052. 


. 
aS 
. 


558 


6. Lea Tuomas, M. Phlebography. 4.M.A. Arch. 
Surg., 1972, 10g, 145-151. 

7. Lowenstein, E., Lrrrie, J. W., IIL, and Lo, 
H. H. Prevention of cerebral embolization 

. from flushing radial artery cannulas. New 
England F. Med., 1971, 285, 1414-1415. 

8. Quinton, W., Dittarp, D., and Scrisner, 
B. H. Cannulation of blood vessels for pro- 
longed hemodialysis. Trans. Am. Soc. Artif. 
Intern. Organs, 1960, 6, 104—109. 

9. ScRIBNER, B. H., Caner, J. E. Z., Buri, R., and 
Quinton, W. Technique of continuous hemo- 
dialysis. Trans. Am. Soc. Artif. Intern. Organs, 
1960, 6, 88-103. 


M. L. Thomas, A. S. Rappaport and A. J. Wing 


Jury, 1974 


10. SHELDON, P. Percutaneous cannulation of carotid 
artery. Brit. J. Radiol., 1964, 37, 526-530. 

11. Swartz, C., and Tereg, J. G. Radiographic 
consideration in maintenance dialysis. Radiol. 
Clin. North America, 1972, I0, 511—528. 

12. TaLNeR, L. B. Urographic contrast media in 
uremia. Radiol. Clin. North America, 1972, 
IO, 421—432. 

13. Wine, A. J., Jones, N. F., Lea Tuomas, M., and 
Tuompson, A. E. Peripheral angiography of 
arms and legs as aid to planning shunt and 
fistula operations. Proc. European Dialysis (8 
Transplant A., 1971, 7, 510-512. 





Vok: 121, No. 3 


CONGENITAL SUBCLAVIAN STEAL* 


By MICHAEL J. BORUSHOK, M.D., ROBERT I. WHITE, Jr., M.D.,4 
KOOK SANG OH, M.D., and JOHN P. DORST, M.D. 


BALTIMORE, MARYLAND 


WS Contorni in 1960 was the first 
to demonstrate by angiography retro- 
grade collateral flow in the vertebral artery 
of man, it was Reivich eż a/.,” in 1961, who 
showed the relationship of this phenome- 
non to symptoms of cerebral ischemia. 
They showed that a block of the proximal 
portion of a subclavian artery resulted in 
blood being stolen from the cerebral circu- 
lation to supply the affected upper limb. In 
such cases, some of the blood delivered to 
the brain through the internal carotid ar- 
teries and the contralateral vertebral artery 
flowed through the Circle of Willis and 
down the vertebral artery to the patent 
distal portion of the subclavian artery be- 
yond the obstruction. This type of col- 
lateral circulation is termed a subclavian 
steal. When it results in symptoms of cere- 
bral ischemia it is called the subclavian 
steal syndrome. | 

The subclavian steal syndrome occurs 
most often in adults who have athero- 
sclerotic obstruction of the proximal sub- 
clavian artery. In children, subclavian 
steal is infrequent, usually asymptomatic, 
and is caused by a congenital anomaly of 
the thoracic aorta. We know of reports of 
29 cases of congenital subclavian steal 
demonstrated by angiography.* "7 Our ex- 
perience with an additional 5 cases forms 
the basis of this communication. 


CASE MATERIAL 


Since 1963 congenital subclavian steal 
has been demonstrated in 7 patients by 
angiography at The Johns Hopkins Hospi- 
tal. Three of these patients were reported 
previously.'"! One of these cases! and the 4 
other cases are presented in this article. 


REPORT OF CASES 


Case 1. P.M. (JHH# 142 98 6c) was a 
healthy 4 year old girl referred for evaluation 
because of a murmur noted on routine physical 
examination. Blood pressure was 110/94 mm. 
Hg in the right arm and 130/68 in the left 
arm. Neither pulse nor blood pressure was 
detected in the lower limbs. She had a Grade 
3/6 continuous murmur best heard beneath 
the left scapula. It was also present in the left 
second intercostal space and radiated to the 
neck. The electrocardiogram (ECG) was nor- 
mal. A cardiac series showed left ventricular 
enlargement and a posterior indentation in the 
barium filled esophagus that ran obliquely 
cephalad from left to right. At cardiac cathe- 
terization left ventricular pressure was 134/9 
mm. Hg and the femoral artery pressure was 
significantly lower (106/74). Left ventricular 
angiography (Fig. 1, 4-C) showed coarctation 
of the aorta and an aberrant right subclavian 
artery that arose distal to the coarctation. The 
aberrant right subclavian artery filled from 
the vertebral artery and other collateral vessels. 


Case 11. B.A. (JHH# 90 76 44), an 18 year 
old girl, was first seen in 1954 following dis- 
covery of a murmur. Since then she has had 
no symptoms except occasional cold feet. Blood 
pressure was 150/110 mm. Hg in the left arm 
and 120/105 in the right arm. Femoral pulses 
were barely palpable and the blood pressure 
was unobtainable in the lower limbs. A thrill 
was palpable over the right carotid artery. 
The first heart sound was decreased and an 
early ejection sound was present. She had an 
apical Grade 2/4 blowing pansystolic murmur 
that radiated into the axilla. The chest roent- 
genogram showed a normal heart size with a 
right aortic arch and a ring like calcification in 
the most proximal portion of the descending 
thoracic aorta. Angiography showed a high 
right aortic arch with a long coarctation and a 


* From the Department of Radiology and Radiologic Science, The Johns Hopkins Medical Institutions, Baltimore, Maryland. 
Supported in part by USPHS Training Grant 5-TO1 HLos970-02 from the National Heart and Lung Institute. 
t Scholar in Radiological Research, James Picker Foundation, NAS-NRC. 
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ic. 1. Case 1. (4) Retrograde left ventriculo- 
gram demonstrates a left aortic arch and a dis- 
crete coarctation. (B) Later the right sub- 
clavian artery is filled by the right vertebral 
artery and collaterals. (C) The aberrant right 
subclavian artery arises distal to the coarcta- 
tion, thus accounting for the subclavian steal. 
This is the most common form of congenital 
subclavian steal occurring with a left aortic 
arch. 
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lic. 2. Case 11. (4-C) Transseptal left ventriculograms. A right aortic arch, coarctation, and a calcified 
aneurysm arising immediately distal to the coarctation are demonstrated. The left subclavian artery is 
isolated from the aortic arch and fills via a large left vertebral artery. The right subclavian artery arises at 
the level of the coarctation and also fills by the right vertebral artery and collaterals. 


calcified aneurysm immediately distal to the 
coarctation (Fig. 2, 4-C). The left subclavian 
artery did not fill directly from the aorta but 
instead filled from retrograde flow in the left 
vertebral artery and other collateral vessels. 
The right subclavian artery arose from the 
aortic aneurysm and was also filled in part by 
collateral vessels. 


CASE 11. C.G. (JHH# 136 33 41), a 3,600 
gm. boy, developed severe congestive heart 
failure at 15 days of age and was transferred to 
Johns Hopkins Hospital for evaluation. He was 
dusky with marked tachypnea. Respirations 
were 80 per minute and pulse 156. The blood 
pressure was 100/65 mm. Hg in the right arm 
and leg and 80/60 in the left arm. The left 
radial and brachial pulses were absent. He had 
a gallop rhythm and hepatomegaly caused by 
heart failure. The ECG showed biatrial enlarge- 
ment, left ventricular hypertrophy and an in- 
determinate axis. A right aortic arch, cardio- 
megaly, increased pulmonary vascularity, and 
a small posterior esophageal indentation were 
noted on the roentgenograms. Cardiac angi- 
ography demonstrated a large ventricular septal 
defect with a left-to-right shunt. The left sub- 
clavian artery did not fill from the aortic arch 
but instead was opacified by retrograde flow in 


the left vertebral artery and other collaterals. 
A diverticulum was demonstrated in the distal 
aortic arch. 


Case iv. D.B. (JHH# 106 06 33) was a 
normally developed 13 year old girl who had a 
murmur first noted at 3 years of age. On physi- 
cal examination, the blood pressure was 150/0 
mm. Hg in the right arm and 165/90/70 in the 
left arm. Femoral pulses were decreased and the 
right brachial pulse was present only when the 
head was turned to the right. She had a left 
ventricular heave, a thrill in the suprasternal 
notch and an aortic ejection click preceded by 
a harsh, Grade 2/4 aortic ejection murmur. 
The ECG showed left axis deviation and a right- 
sided conduction delay. The chest roentgeno- 
gram showed bilateral cervical ribs, normal 
heart size and a “figure of 3 sign” indicating 
coarctation of the aorta. At cardiac catheter- 
ization systolic pressures in the left ventricle 
and proximal aorta were 140 mm. Hg, while in 
the distal aorta, systolic pressure was 82 mm. 
Hg. Aortography demonstrated coarctation of 
the aorta with bicuspid aortic valve and an 
aberrant right subclavian artery that originated 
distal to the coarctation. The right subclavian 
artery filled by retrograde flow from numerous 
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collateral vessels, including the vertebral ar- 
tery. 


‘Case v. R.K. QHH# 12 00 93), a 53 year 
old male, suddenly lost the ability to speak 


following a coughing spell. His past medical 
history included longstanding congestive heart 
failure, hypertension and occasional headaches 
and dizziness. On physical examination, blood 
pressure in the right arm was 140/90 mm. Hg 
and in the left arm it was 120/90. The left 
carotid pulse was diminished. Left hemiparesis, 
left hemianesthesia, left homonymous hemi- 
anopsia, and a left central facial palsy were 
present. Lumbar puncture, echo encephalo- 
gram, brain scan, and ophthalmodynamometry 
were normal. He improved rapidly and a 
diagnosis of transient- ischemia to the post 
central region of the right cerebral hemisphere 
was considered likely. A thoracic aortogram 
showed a right aortic arch with early bifurca- 
tion of the left common carotid artery. The 
left subclavian artery did not fill directly from 
the aortic arch but instead opacified from the 
left vertebral artery and collateral vessels from 
the left external carotid artery. A right carotid 
arteriogram showed very tortuous vessels 
without stenosis or recent occlusion. 


DISCUSSION 


Significant obstruction or absence of the 
proximal subclavian artery is associated 
with the development of collateral circula- 
tion to the ischemic upper limb. The most 
common pathways of collateral blood flow 
include: (1) from the external carotid ar- 
tery to the superior thyroidal artery, then 
to the inferior thyroidal artery, the thyro- 
cervical and costocervical arteries and 
finally the subclavian artery; (2) from the 
contralateral internal mammary artery to 
the ipsilateral internal mammary artery, 
thence to the subclavian artery; (3) from 
the aorta and posterior intercostal arteries 
to the superior intercostal artery, then to 
the costocervical artery and finally the sub- 
clavian artery; (4) from the external ca- 
rotid artery to the occipital artery, then to 
the muscular branches of the vertebral ar- 
tery and finally to the subclavian artery; 
and (5) from the contralateral vertebral 
artery to the basilar artery to the ipsilateral 
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vertebral artery and finally the subclavian 
artery. This last anastomotic network, be- 
cause of its size, is usually the major col- 
lateral pathway. 

The degree of obstruction in the sub- 
clavian artery which is necessary for retro- 
grade vertebral flow has been the subject of 
numerous investigations. Flow is reversed 
when the mean pressure in the basilar ar- 
tery exceeds that in the vertebral-sub- 
clavian system. Reivich eż a/.™ found that 
blood flow reversed in man with a drop in 
systemic artery pressure greater than Io 
per cent across the stenotic segment of the 
subclavian artery. This corresponded to a 
5o per cent reduction in the diameter of the 
lumen. Ekestrom and Retamal’ noted sub- 
clavian steal with a mean pressure gradient 
of 30 mm. Hg across the stenosis while 
Sammartino and Toole”? found that a range 
of 21~40 mm. Hg was necessary. The steal 
may be intermittent, fluctuating with 
changes in pressure and resistance. Because 
exercise of a limb increases flow and lowers 
vascular resistance, it probably increases 
the pressure gradient across the obstruction 
and facilitates retrograde flow. A com- 
pensatory increase in flow in the carotid ar- 
teries and contralateral vertebral artery 
has been observed in the experimental] ani- 
mal and man. It does not,. however, com- 
pensate for flow lost via the ipsilateral 
vertebral artery and thus, there is a net 
decrease in cerebral flow.®’ 

In the adult, intermittent symptoms of 
cerebral or limb ischemia or both fre- 
quently accompany subclavian steal, re- 
flecting inadequate collateral supply to 
these regions. Exercise may precipitate 
both central nervous system and limb 
symptoms. Pain, easy fatigability,. and 
numbness are most frequently noted in the 
arm, while dizziness, vertigo, headache, 
and visual symptoms are the most common 
central nervous system complaints.’ The 
spectrum of reported symptoms, however, 
is great, particularly those related to brain 
stem ischemia. Since most cases of sub- 
clavian steal syndrome are due to athero- 
sclerotic obstruction of the subclavian 
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artery, it is not surprising that coexistent 
occlusive disease is found in cerebral vessels 
in approximately 30 to 40 per cent of pa- 
tients. In a collective review of the sub- 
clavian steal syndrome, only 10 per cent of 
adult patients were asymptomatic.!° In in- 
fants and children, however, most patients 
are asymptomatic. Pieroni ef a/.!! found 
only 5 of 26 children with congenital sub- 
clavian steal who had symptoms definitely 
ascribable to ischemia. These symptoms 
usually were parasthesia or exercise in- 
tolerance of the affected limb. Of our 5 
cases, only Case v, a $3 year old man, had 
symptoms referable to the central nervous 
system. The degree to which his subclavian 
steal contributed to his transient ischemic 
event is open to speculation. However, 2 
patients, 30 and 33 years old have been 
described with central nervous system 
symptoms attributable to congenital sub- 
clavian steal.? Although the natural history 
of congenital subclavian steal is not known, 
it appears likely that development of col- 
lateral channels does not always compen- 
sate fully for the anatomic abnormality. 
Fifty-five potential causes for congenital 
subclavian steal have been described.’ 
Many of these have not been observed in 
man. In the group studied by angiography, 
the following observations have been made: 
(1) congenital subclavian steal occurs ap- 
proximately twice as frequently with a 
right than with a left aortic arch; (2) when 
a right aortic arch and subclavian steal co- 
exist, the affected side is usually the left 
and is caused by hypoplasia, atresia or iso- 
lation of the left subclavian artery.? Three 
of our 5 patients had a right aortic arch; all 
had a left subclavian steal. Two of these pa- 
tients had a barium esophagogram. Case 11 
had no posterior esophageal indentation, 
indicating isolation of the left subclavian 
artery.!® The posterior esophageal indenta- 
tion in Case 111 could have been caused by 
an atretic band behind the esophagus that 
connected the aorta to the distal subclavian 
artery or, more rarely, an interrupted 
double aortic arch, Subtype 11.16 
Congenital subclavian steal in patients 
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with left aortic arch is almost always as- 
sociated with localized coarctation or com- 
plete interruption of the aortic arch. Eight ` 
of g patients reviewed by Pieroni ef al. had 
coarctation or aortic interruption. Our 2 
patients had an aberrant right subclavian 
artery that arose distal to the coarctation. 
With a left aortic arch, the side of the sub- 
clavian steal is not predictable, since it de- 
pends on the relative positions of the 
subclavian artery and the site of the 
obstruction. 

The incidence of congenital heart disease 
is increased in patients with congenital sub- 
clavian steal. An increased incidence of 
patent ductus arteriosus, ventricular septal 
defect or both are particularly common in 
patients with congenital subclavian steal 
and a left aortic arch. With a right aortic 
arch and mirror image branching of the 
aorta, cardiac malformations are much 
more common than with right aortic arch 
and aberrant right subclavian artery, re- 
gardless of the presence or absence of sub- 
clavian steal. 

Cronquist® demonstrated retrograde 
opacification of the opposite vertebral ar- 
tery in 20 per cent of normal patients with 
selective vertebral artery injections. Gon- 
zalez et al.» showed retrograde vertebral 
artery flow when contrast material was in- 
jected in the contralateral brachial artery 
of a patient who subsequently had a normal 
aortic arch study; 7.e., false positives are 
possible with selective brachial or vertebral 
studies, and angiography of the aortic arch 
is essential for accurate diagnosis. 


SUMMARY 


Five cases of congenital subclavian steal 
demonstrated by angiography are reported. 

The anatomy, hemodynamics, clinical 
findings and angiographic features are re- 
viewed. 

Ischemic symptoms are infrequently 
present in infants and children and most 
cases are discovered incidentally during 
evaluation of congenital heart disease 
and/or coarctation of the aorta. The rela- 
tive lack of symptoms in infants and chil- 
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dren when compared to adults reflects in 
part more collateral development and the 
absence of associated occlusive disease of 
the cerebral vessels in children. While the 
natural history of this disorder is not 
known, there is some evidence that cerebral 
ischemic symptoms may arise as early as 
the fourth decade. | 

Subclavian steal associated with a right 
aortic arch usually occurs on the left side 
and is caused by hypoplasia, atresia or iso- 
lation of the proximal portion of the left 
subclavian artery. Subclavian steal ‘as- 
sociated with a left aortic arch is usually 
caused by coarctation of interruption of the 
aortic arch with the affected subclavian 
artery arising distal to the obstruction. 

Arch aortography is the best method to 
evaluate possible congenital subclavian 
steal. 


Robert I. White, Jr., M.D. 

Department of Radiology and 
Radiologic Science 

Johns Hopkins Medical Institutions 

Baltimore, Maryland 21205 
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ANGULATED VIEWS IN THE SAGITTAL PLANE FOR 
IMPROVED ACCURACY OF CINECORONARY 
ANGIOGRAPHY* 


By JACQUES LESPERANCE, M.D.,¢ JACQUES SALTIEL, M.D.,¢ ROBERT 
PETITCLERC, M.D.,+ and MARTIAL G. BOURASSA, M.D.t 


MONTREAL, QUEBEC, CANADA 


N recent years, the diagnostic contribu- 

tion of selective coronary arteriography 
has been considerable and its importance 
has been fully acknowledged. However, as 
stressed in previous reports, the method 
cannot invariably be considered as fool- 
proof.®® 12.16 Tn our experience, discrepan- 
cies between the angiographic data and 
subsequent pathologic findings are par- 
ticularly frequent, when lesions are located 
near the bifurcation of the left coronary 
artery. In this critical area, superimposi- 
tions of vessels not infrequently occur in all 
standard transverse angiographic projec- 
tions and stenoses can be overlooked or 
underestimated. The purpose of this com- 
munication is to stress the usefulness of 
special cranial and caudal projections in a 
sagittal plane. These views clearly separate 
the proximal divisional branches of the left 
coronary artery and greatly improve visual- 
ization of stenoses in this area. 


STANDARD CINECORONARY 
ANGIOGRAPHIC VIEWS 


The equipment used in our laboratory is 
a Picker Saturn apparatus with a C-Arm.* 
This equipment allows a full 180° trans- 
verse or horizontal rotation of the x-ray 
tube and image intensifier about the thorax 
of the patient. The patient remains still on 
the table, lying flat on his back with both 
arms folded behind his neck. Using a percu- 
taneous femoral approach and preformed 
polyethylene catheters,t? the usual trans- 

* Picker X-Ray Corporation, White Plains, N. Y. 


+ Bourassa Catheters, United States Catheter and Instrument 
Corporation, Billerica, Mass. 


verse or horizontal projections of both 
coronary arteries can be easily and rapidly 
obtained. These projections include a fron- 
tal, true lateral, 30° right anterior oblique 
(RAO) and 45° to 60° left anterior oblique 
(LAO) view (Fig. 14). In this standard 
transverse or horizontal plane of rotation, 
the x-ray beam is perpendicular to the 
longitudinal axis of the middle and distal 
segments of the left coronary artery (Fig. 
18; and 2). Pluridimensional views of the 
mid and distal segments of the left anterior 
descending (LAD) and left circumflex 
(LCX) coronary arteries can thus be ob- 
tained and provide for adequate visualiza- 
tion of any narrowing that may be present. 

However, the proximal portions of the 
left anterior descending, first diagonal, left 
circumflex and left marginal arteries fre- 
quently overlap one another in these stan- 
dard views, especially in the frontal, right 
anterior oblique and left anterior oblique 
projections (Fig. 3, 4-C). Moreover, in 
their initial segments, these vessels are 
oriented in a similar transverse axis and 
tend to parallel the path of the x-ray beam 
directed posteroanteriorly (Fig. 2). There- 
fore, these vessels may be visualized tan- 
gentially or as a cut section of their proxi- 
mal portion. Angiographic interpretation of 
lesions in these segments may be very difh- 
cult (Fig. 3D). 


USEFULNESS OF SAGITTAL ANGULATIONS 


Angulation of the x-ray beam caudally or 
cranially (Fig. 44) often overcomes these 
difficulties. The plane of rotation is then 


* From the Departments of Radiology and Medicine, the Montreal Heart Institute and University of Montreal Medical School, 


Montreal, Quebec, Canada. 
Supported in part by the Jean-Louis Levesque Foundation. 
t Department of Radiology. 
ł Department of Medicine. 
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Right lateral 





Transverse plane 


Fic. 1. Diagrammatic representation of the routine transverse or horizontal plane of rotation during selective 
cinecoronary arteriography. Diagram Æ illustrates the 180° rotation of the image intensifier and x-ray tube 
about the transverse or horizontal plane of the thoracic cage. This rotation allows for the projections com- 
monly obtained in coronary arteriography (frontal, 30° RAO, 60° LAO and 90° right and left lateral). 
Diagram B shows that, in this plane of rotation, the x-ray beam is perpendicular to the longitudinal axis 
of the middle and distal segments of the left coronary artery, providing a good pluridimensional view of 
these segments. 


more perpendicular to the proximal seg- Be 
ments of the left coronary artery (Fig. 48). eg 
Therefore, the frequently overlapped coro- ae 
nary artery branches are easily separated 
from each other. Secondly, these proximal 
segments are visualized from an entirely 
different angle, allowing a better definition 
of eccentric or slit-like stenoses. Thirdly, 
these segments are now projected length- 
wise on the film, avoiding the tangential or 
cross-sectional view obtained in the trans- 
verse plane. 





DESCRIPTION OF THE TECHNIQUE 
Several angiographic installations cur- ee Zod 
rently used for coronary arteriographic v 


studies including the Picker Saturn-C- Fıc. 2. Direction of the x-ray beam in the standard 


Arm,* C.G.R. Arcus,{ and G.E. Fluoricon- transverse plane. The incident x rays are almost 
C,t offer the possibility of additional angu- perpendicular to the middle and distal segments 
lations of the x-ray tube and image intensi- of the LAD and LCX arteries, providing a good 


visualization of these segments (c and d). In con- 
fier in a sagittal plane (Fig. 5). A recent 5 ean). a 
a trast, the posteroanterior x-ray beam is often 


modification or this System, the U-Arm parallel to the proximal segments of the LAD and 
suspension (Philips Cardiodiagnost,§ Sie- LCX arteries (4 and 4). In this situation, the ves- 
; ; t Le a sels are seen tangentially or as a cut section of 

* Picker X-Ray Corporation, White Plains, N. Y. 


# Compagnie Générale de Radiologie, Patis, France: their proximal segment. Angiographic interpreta- 
t General Electric Company, Milwaukee, Wisc. tion of lesions in these segments may be very 
§ Philips Electronics Ltd., Eidhoven, Netherlands. difficult. 


Angulated Views in Cinecoronary Angiography 
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Fıc. 3. (4) Routine frontal and (B) 30° RAO projections of the left coronary artery. Both projections show 
marked overlapping of the proximal segmerts of the anterior descending (LAD), first diagonal (1** diag.), 
and left marginal (Marg.) arteries. (C) In the 60° LAO projection, the proximal LAD, first diagonal 


(diag.) and left marginal (m 


arg.) arteries are seen tangentially and again overlap each other. 


(D) The 90° 


lateral projection shows excellent visualization of the middle and distal segments of LAD and LCx arteries. 
However, in this projection, the initial portion of the first diagonal (Diag.) and left marginal (Marg.) 
branches are seen tangentially and, in addition, are superimposed on the proximal LAD and LCx arteries 


mens Cardoskop U, and G.E. Fluoricon- 
U) also permit the use of sagittal angula- 
tions. This can be done by rotating the 
catheterization table to a right angle with 
the U-Arm apparatus. This maneuver is, 
however, somewhat cumbersome and re- 
quires ample free space around the angio- 
graphic table in the catheterization labo- 
ratory. 

Since the major purpose of these special 
angulations is to better visualize a limited 
portion of the coronary vascular system, 
the shutters of the x-ray tube can be moved 
closer to each other and the angiographic 


|| Siemens Aktiengesellschaft, Erlangen, Germany. 


field reduced to a small rectangle (Fig. 6B; 
7C; 8D: 98; 10C: and 118). This decreases 
secondary radiations and increases the con- 
trast and detail of the film. 


A. CRANIO-CAUDAL SAGITTAL ANGULATION 


In this first special view, the x-ray tube 
is angulated by approximately 25° towards 
the head of the patient. The image in- 
tensifier is thus inclined in a caudal direc- 
tion (Fig. 64). This sagittal angulation is 
usually obtained in a straight posteroan- 
terior or frontal plane. However, a slight 
10° RAO plane may also be used, whenever 
it is required to clear the thoracic spine or 


568 





J. Lespérance, J. Saltiel, R. Petitclerc and M. G. Bourassa 


Jorr, 1974 





Sagittal plane 


Fie. 4. Diagrammatic representation of special cranial and caudal angulations in the sagittal plane of the 
patient’s chest. Diagram 4 illustrates the slight superior and inferior rotation of the image intensifier and 
x-ray tube along the longitudinal axis of the patient’s chest. Diagram B shows that the plane of rotation 

- is almost perpendicular to the transversely oriented proximal segments of the LAD and LCX arteries. 


the ascending branch of the opaque cathe- 
ter. The resultant incident cranio-caudal 
x-ray beam displaces the left anterior de- 
scending and diagonal arteries towards the 
top, and the left circumflex artery and its 
marginal branch towards the bottom of the 
film (Fig. 6B). In this view, the proximal 
portion of the left circumflex artery is al- 
most perpendicular to the incident x-ray 
beam (Fig. 64). This angulation clearly 
séparates the origin and proximal segments 
of the left circumflex and marginal arteries 
from the left anterior descending artery 
(Fig. 7). Short diaphragmatic stenoses on 
the proximal portion of the left circumflex 
artery can be well visualized (Fig. 8). 


B. CAUDO-CRANIAL SAGITTAL ANGULATION 


In this second special view, the x-ray 
tube is angulated towards the feet of the 
patient. The image intensifier is thus in- 
clined in a cranial direction and this results 
in an incident caudo-cranial beam (Fig. 
94). In this projection, the proximal left 
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Fia. 5. Cranial and caudal sagittal angulation of the 
x-ray tube and image intensifier obtained with 
the C-Arm device. 
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25° cranio- caudal angulation 


Kic. 6. Special 25° cranio-caudal sagittal angulation. (4) 
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Direction of the x-ray beam in this angulation. The 
proximal segments of the LCX branches are almost 
perpendicular to the orientation of the x rays and should 
be much better visualized. (B) The cineangiographic 
frame and (C) the corresponding diagram, in this pro- 
jection (same patient as in Fig. 3) show that the proxi- 
mal LAD and first diagonal] ( Diag.) arteries are displaced 
towards the upper portion of the film and are completelv 
dissociated from the proximal LCx artery. The left 
marginal (Marg.) branch is clearly separated from the 
proximal LAD artery. The proximal LAD and diagonal 
(Diag.) artery are also less superimposed on each other 





than in the frontal and RAO views. 


anterior descending and diagonal arteries 
are seen more perpendicularly along their 
longitudinal axis and this view clearly 
demonstrates stenoses on the proximal seg- 
ment of these vessels (Fig. 9B; and Io). 
The caudo-cranial sagittal angulation 
may be adequately performed in the frontal 
plane (Fig. 9B; and 10C). However, in this 
plane, overlapping of segments of the an- 
terior descending artery with branches of 
the circumflex artery is not infrequent 
(Fig. 9B). This difficulty is easily overcome 
by the use of a slight 15° LAO rotation, 
which permits separation of the left an- 
terior descending from the left circumflex 
coronary artery branches (Fig. 11, Æ 


and B). 


1septal 


DISCUSSION 


The occurrence of angina pectoris with 
normal coronary arteries has been recog- 
nized for several decades. Relative or func- 
tional myocardial ischemia can be induced 
by severe anemia, aortic valvular disease 
and systemic hypertension.’ More recently, 
extensive use of selective coronary arteriog- 
raphy has led to the identification of pa- 
tients or groups of patients with angina 
pectoris or myocardial infarction and nor- 
mal coronary arteriograms. These para- 
doxical findings have been related to several 
mechanisms including abnormal oxygen- 
hemoglobin dissociation,’ increased vaso- 
motor activity, primary abnormalities of 
myocardial metabolism?! and, less likely, 
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Fic. 8. Cineangiographic views illustrate the importance of the cranio-caudal angulation to visualize stenosis 
of the left marginal artery. (4) The frontal and (B) 30° RAO projections show only minor irregularities 
(—) of the proximal segments of the LAD and LCx arteries. (C) On the lateral view, however, a stenosis 
can be suspected on the proximal segment of the left marginal (marg.) artery (—). The degree of this 
stenosis 1s very difficult to evaluate because of overlapping of the marginal (marg.) branch with the 
distal LCx artery in this projection. Note also that this segment of the marginal artery is seen tangentially 
in all standard transverse projections. (D) The sagittal cranio-caudal angulation permits a more perpen- 
dicular view of this left margiral artery (marg.) and excellent visualization of a severe localized proximal 
stenosis (—). 








Fic. 7. Accurate assessment of the extent of proximal stenoses of the left 
coronary artery using a cranio-caudal angulation. The frontal and 60° 
LAO projections did not supply additional information and are not 
shown. (4) The 30° RAO projection shows a severe (75 per cent) stenosis 
of the main left coronary artery (—). The LCx and marginal (marg.) 
branches are superimposed on the proximal LAD artery. (B) The lateral 
view demonstrates a 90 per cent stenosis (—) of the proximal LAD 
artery, but there is again poor visualization of the proximal I.Cx artery. 
(C) The 20° cranial angulation clearly separates the proximal left coro- 
nary artery branches and demonstrates that the stenosis of the main left coronary artery (—) extends not 
only into the proximal segment of the LAD (++), but also into the origin of the LCx artery (4h). This 
projection also separates the origin of the left marginal (marg.) branch from the distal LCx artery 





>> 


FIG. 9. Special 25° caudo-cranial sagittal angulation. (4) Direction of the x-ray beam in this angulation. The 
proximal segment of the LAD and diagonal arteries are almost perpendicular to the orientation of the 
x-ray beam. (B) Cineangiographic frame and (C) corresponding diagram in this projection (same patient 
asin Fig. 3). The proximal LAD artery is displaced towards the center of the film. The LAD and diagonal 
artery are also separated from each other and are viewed lengthwise, along their longitudinal axis. Note, 
however, that in this caudo-cranial angulation, the proximal segment of the LCx artery is again seen tan- 
gentially. Thus, both cranial and caudal angulations may be required for correct assessment of all prox- 
imal segments of the left coronary artery. 
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ic. 10. Cineangiographic views of the left coronary artery illustrating the usefulness of special angulated 
projections for visualization of severe stenosis on the diagonal artery. The frontal view does not supply 
any additional information and is not shown. (4) The 30° RAO view shows a severe narrowing of the 
LAD artery (—), proximal to the first septal (S,) and diagonal arteries (diag.). There is no demonstration 
of stenosis at the origin of these 2 superimposed diagonal branches. (B) The lateral view gives more infor- 
mation: the marked stenosis of the proximal LAD is again visualized and one sees, in addition, a moderate 
(5c per cent) narrowing of the second diagonal artery (++). The 60° LAO projection is not contributory. 
(C) The 25° caudo-cranial sagittal angulation which is more perpendicular to the proximal LAD artery 
permits a good assessment of the severe stenosis of the proximal LAD artery (—) with slight involvement 


of the origin of the first diagonal artery. This view also demonstrates a short severe (gO per cent) stenosis 
situated very proximally, at the origin of the second diagonal (D2) artery (+>). (D) The 25° cranio-caudal 
sagittal angulation again shows the severe stenosis at the origin of Də (—). In this view, Ds is projected 


mcre superiorly than D,. 


small vessel coronary artery disease.!! Myo- 
cardial infarction with normal coronary 
arteries can also be explained by recanal- 
ization of a coronary embolus or thrombus.‘ 
These different pathologic conditions, how- 
ever, are rare and probably do not account 
for more than § per cent of all patients with 
angina pectoris. Before one concludes to 
the presence of normal coronary arteries in 
these patients, all measures must be taken 
to exclude potential errors of interpreta- 
tion, }:10,12,15 

This is important not only for accurate 
diagnosis but also for definite assessment of 
coronary artery obstructions when myo- 


cardial revascularization is contemplated 
Whenever possible, all significant lesions in 
vessels with an acceptable distal vascular 
bed should be corrected surgically. Failure 
to recognize and to bypass a severe lesion 
of the diagonal or the circumflex artery may 
be responsible for residual anginal pain 
after operation. 

Underestimation and pitfalls in the in- 
terpretation of coronary arteriograms can 
be frequent. Common sources of error are: 
poor visualization or lack of visualization 
of a stenosis because of superimposition of 
vessels; short, diaphragmatic proximal nar- 
rowings; eccentric or slit-like stenosis: er- 
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roneous identification of coronary artery 
branches; absence of opacification of col- 
lateral or terminal branches; and diffuse 
cylindrical narrowings. The percentage of 
these errors is related to the observer’s es- 
perience as well as to the technical quality 
of the radiologic document and number of 


Fic. 11. (4) Routine 45° LAO projection of a near 
normal left coronary artericgram. Note that the 
origin of the diagonal artery (diag.) is overlapped 
by the proximal segment of the circumflex artery 
(LCx). Also the proximal segment of the LAD 
artery is seen foreshortened. (B) 25° caudo-cranial 


sagittal angulation (image intensifier inclined 
towards the head of the patient). In addition, a 
15° LAO rotation was used in order to separate the 
proximal LAD segment from the proximal c.rcum- 
flex artery (LCx). In this view the proxima! LAD 
and the origin of the diagonal artery (diag.) are 
well visualized and separated from each other and 
are viewed lengthwise along their longitudinal 
axis. S;=first septal branch. 


Angulated Views in Cinecoronary Angiography 
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projections used. Indeed, one must re- 
emphasize the importance of obtaining 
multiple views of the coronary arteries, es- 
pecially views at right angle from each 
other, such as the frontal and true lateral 
projections. The routine use of a true lateral 
projection is essential to uncover short, 
diaphragmatic stenoses, to better assess 
eccentric or slit-like stenosis and to avoid 
errors in identification of coronary artery 
branches. When only oblique views are 
used, large diagonal or first septal branches 
are sometimes mistaken for the main left 
anterior descending artery. 

Even with the routine use of a true lat- 
eral projection, one is often confronted 
with constant superimpositions of proximal 
branches of the left coronary artery. We 
have attempted to overcome these difficul- 
ties by the systematic use, during the last 
18 months, of specially angulated projec- 
tions in a sagittal plane, either in a cranial 
or caudal direction or both. These addi- 
tional views greatly improve visualization 
of the proximal segments of the left coro- 
nary artery. Annoying superimpositions 
can be clearly separated and the proximal 
branches of the left coronary artery are also 
seen lengthwise, along their longitudinal 
axis, avoiding the tangential or cross- 
sectional view often obtained in the trans- 
verse plane. Stenoses in these areas can 
be adequately visualized and accurately 
assessed. 


SUMMARY 


It has been a standard practice during 
selective coronary angiography to obtain 
multiple angulated views of the coronary 
vessels in a single transverse plane. 

These views usually provide an excellent 
definition of the longitudinally oriented 
right coronary artery and middle and distal 
segments of the left coronary artery. How- 
ever, the proximal branches of the left 
coronary artery are more transversely ori- 
ented and can be parallel to the axis of the 
x-ray beam in this plane of rotation. This 
results not infrequently in superimpositions 
and incomplete tangential views of these 
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segments. Therefore, stenoses in these areas 
. can be overlooked or underestimated. 

We have found that these difficulties can 
be overcome, in most instances, by the sys- 
tematic use of additional views in a sagittal 
plane, angulated approximately 25° either 
in a cranial or caudal direction or both. 


Jacques Lespérance, M.D. 
Montreal Heart Institute 

sooo Bélanger Street, East 
Montreal 410, Quebec, Canada 
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NEW LORDOTIC PROJECTION FOR IMPROVED 
VISUALIZATION OF THE LEFT CORONARY 
ARTERY AND ITS BRANCHES* 

By THOMAS A. SOS, M.D., JACK G. LEE, M.D., DAVID C. LEVIN, M.D., 
and HAROLD A. BALTAXE, M.D. 


NEW YORK, NEW YORK 


Greens arteriography has become 
an accurate and well established method 
of demonstrating the anatomy and pathol- 
ogy of the coronary arteries. However, 
some lesions are missed even with meticu- 
lous technique. This may be due to over- 
lapping of multiple arteries, or eccentricity 
of the lesion. In order to overcome these 
problems, many authors!:** have suggested 
taking multiple oblique and lateral views, 
especially of the left coronary artery. 
Nevertheless, the main left coronary artery 
and its proximal branches are often not well 
seen in spite of these multiple views. The 
main left coronary artery is often fore- 
shortened and telescoped upon itself in 
routine oblique views, especially in the left 
anterior oblique view (LAO), and the prox- 
imal left anterior descending coronary 
artery (LAD) is often obscured by overly- 
ing diagonal branches especially in the 
right anterior oblique (RAO) view. 

A new technique,* utilizing lordotic 
RAO and LAO projections, allows better 
visualization of the left coronary artery 
and its branches. 


METHOD 


Selective catheterization of the right and 
left coronary arteries is performed using 
the technique described by Judkins.' Cine 
filming and rapid serial roentgenograms are 
obtained in the RAO and the LAO pro- 
jections. The rapid serial roentgenograms 
are obtained utilizing a horizontal beam 


* This manuscript was completed but not submitted pricr to 
the publication of a paper by Ivan L. Bunnell eż a/., Half-axial 
projection: new look at proximal left coronary artery. Circulation, 
1973, 48, 1151-1156, describing a similar LAO projection. 


with the patient lying in direct contact 
with the lateral changer. The lordotic 
views are incorporated into the routine 
serial roentgenographic filming sequence 
of the left coronary artery. The positioning 
used in the lordotic oblique views is shown 
in Figures 1, Zand B and 2, £ and B. 

The center of the heart is marked on the 
skin under fluoroscopy with the patient in 
the supine position. This is used as the 
reference point for centering the angulated 
beam in both the lordotic LAO and RAO 
views. When the left coronary artery is se- 
lectively catheterized, serial roentgeno- 
grams are obtained in the lordotic RAO 
and LAO views as well as the routine 
oblique views. For the lordotic views, the 
patient is positioned slightly caudally with 
respect to the changer (to allow the angu- 
lated central beam to hit the center of the 
changer). The roentgenographic tube is 
angled 45° in a cephalad direction and 
positioned so that the central ray passes 
through both the reference point on the 
patient and the center of the serial film 
changer. In our laboratory, the roentgeno- 
graphic factors are 1,000 ma., 0.02 sec., 
95 to 105 kv., and 100 cm. target-film dis- 
tance. In order to maintain the 100 cm. 
target-film distance with the oblique beam, 
the tube has to be moved closer to the 
patient than in the routine views. The grid 
is positioned with the lines horizontally to 
avoid grid cutoff. Certain technical prob- 
lems arise in obtaining the lordotic views. 
Due to the angulation and the overlapping 
of the diaphragm, the beam must traverse 
a greater thickness of tissue in the lordotic 
view. Thus, to obtain adequate penetra- 


* From the Division of Cardiovascular Radiology, Department of Radiology, The New York Hospital-Cornell University Medical 


Center, New York, New York. 
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ANGLED 
RAO VIEW 





Fic. 1. (4 and B} Positioning for serial filming in the routine and lordotic right anterior oblique (RAO) 
views of the left coronary artery using the lateral changer. The drawing of the angiogram has been rotated 
go° clockwise into the conventional viewing position from its projection on the changer. In order to po- 
sition the heart as close to the film as possible to obtain the RAO projection, the patient must be in a left 
anterior oblique (LAO) position with regard to the lateral changer. 


tion, a high kv. technique must be used. In- 
creased heart-film distance and longer ex- 
posure times are required; thus, the image 
quality of the lordotic views tends to be 
less sharp than the routine views. The in- 
creased scatter and higher kv. used di- 
minish the roentgenographic contrast. Geo- 
metric distortion is also present (lengthen- 
ing of the coronary artery in the direction 
of the beam), but this has not hampered the 
evaluation of the roentgenograms. The re- 
sulting roentgenogram is of somewhat in- 
ferior quality when compared with routine 
oblique views using a perpendicular hori- 
zontal beam, but the new diagnostic infor- 
mation gained is often invaluable. 


MATERIAL 
Forty coronary arteriographies were per- 


formed, using routine and lordotic oblique 
projections. The usefulness of the new pro- 
jection in unmasking or better defining 
lesions is illustrated by the following 
cases. In the illustrations for all the projec- 
tions presented within a given case, the 
identically numbered arrows denote the 
same lesion or segment of artery. 


REPORT OF CASES 


Case 1. Leston in the LAD masked by an over- 
lying diagonal branch. E OCEANIE of the main 
left coronary artery. 

The routine RAO (Fig. 34) and LAO (Fig. 
3B) views of the left coronary artery show a 
severe narrowing and diffuse irregularity of the 
circumflex coronary artery (arrow 1). Minimal 
irregularity of the proximal LAD (arrow 2) is 
suspected, but not well defined due to almost 
complete overlap of the LAD by diagonal 
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Fic. 2. (4 and B) Positioning for serial filming in the routine and lordotic left anterior oblique (LAO) views 
of the left coronary artery using the lateral changer. The drawing of the angiogram has been rotated 90° 
clockwise into the conventional viewing position from its projection on the changer. 


branches in the RAO and partial overlap in the 
LAO projection. The main left coronary artery 
(ML) is telescoped upon itself and a lesion in it 
could be missed. 

The lordotic RAO view (Fig. 3C) completely 
separates those vessels and demonstrates a 
severe narrowing of the LAD just distal to zhe 
origin of a large diagonal branch (arrow 2). In 
addition, the main left coronary artery (ML) 
which appears markedly foreshortened in both 
the routine LAO and RAO views is now seen in 
its entirety and even the circumflex lesions 
(arrow 1) are optimally defined. 


Case 11. Lesions in the origins of the LAD and a 
major diagonal branch obscured by overlap and 
foreshortening. 

The routine LAO view (Fig. 44) appears en- 
tirely normal with considerable overlap and 
foreshortening of the main left coronary artery 
and of the proximal portion of its branches 


(arrows I and 2). The routine RAO view (Fig. 
4B) demonstrates only very slight irregularity 
at the origin of the major diagonal branch 
(arrow 1) in this patient with angina pectoris 
documented by electrocardiographic changes. 

The RAO lordotic projection (Fig. 4C) sepa- 
rates these vessels and demonstrates a 60-70 
per cent irregular narrowing of the proximal 1 
cm. of the major diagonal branch (arrow 1). In 
addition, the main left coronary artery is better 
seen and a smooth 30-40 per cent narrowing of 
the origin of the LAD (arrow 2) is demon- 
strated. 


Case ul. Superimposition of the main left, 
proximal LAD and circumflex coronary arteries 
masking the presence and severity of multiple 
LAD lesions. 

The routine LAO view (Fig. 54) demon- 
strates severe disease of the circumflex coronary 
artery (arrow 1) with segmental occlusion. A 


mild plaque in the proximal LAD (arrow 2) is 
seen. The main left, proximal LAD and proxi- 
mal circumflex coronary arteries are completely 
superimposed (arrow 3). The routine RAO view 
(Fig. B) also demonstrates the circumflex le- 
sions (arrow 1); however, the main left, proxi- 
mal LAD and proximal circumflex are again 
almost completely obscured by each other 


T. A. Sos, J. G. Lee, D. C. Levin and H. A. Baltaxe 


JULY, 1974 





Fic. 3. Case 1. Selective left coronary arterio- 
grams. (4 and B) Conventional RAO and 
LAO projections. A severe circumflex lesion 
is obvious (arrow 1); however, diagonal 
branches obscure the LAD (arrow 2); and 
the main left coronary artery (ML) is 
foreshortened. (C) Lordotic RAO projec- 
tion. A localized severe stenosis of the LAD 

(arrow 2) 1s seen as the diagonal branch is 

projected away from it. In addition, note 

improved visualization of the main left 
coronary artery (ML) and the circumflex 

lesion (arrow 1). 


(arrow 3). A severe lesion of the LAD just distal 
to its large diagonal branch is suspected but not 
clearly demonstrated (arrow 4). 

The lordotic RAO view (Fig. sC) clearly 
demonstrates the short main left coronary ar- 
tery. The proximal circumflex coronary artery 
and its first small obtuse marginal branch are 
now separated from the proximal LAD and re- 


veal an unsuspected long severe eccentric 
plaque (arrow 3) demonstrated by irregular and 
decreased opacification of the lumen of this seg- 
ment. Just distal to the large diagonal branch, 
the diagonal and LAD branches are separated 





Fic. 4. Case 11. Selective left coronary arterio- 
grams. (4) Conventional LAO (almost 
lateral) projection. The main left coronary 
artery and its proximal branches including 
the diagonal arteries (arrows I and 2) are 
foreshortened and projected upon one 
another. (B) Conventional RAO projection. 
Minimal irregularity of the proximal seg- 
ments of a diagonal branch (arrow 1) is 
seen. The main left coronary artery (arrow 
2) appears normal. Also note the almost 
complete superimposition of several diago- 
nal branches over the LAD. (C) Lordotic 
RAO projection. The LAD and its diagonal 
branches are now all seen separated in their 
entirety. The diagonal branch lesion is quite 
severe (arrow 1) and an eccentric plaque of 
the proximal LAD is seen (arrow 2). 


and a 1 cm. segment of complete occlusion of 
the LAD (arrow 4) followed by a 1 cm. nar- 
rowed segment (arrow 2) is shown, whereas only 
a narrowing was suspected on routine views 
(Fig. 5, 4 and B: arrows 2 and 4). 
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Case 1v. Severe lesions in the LAD and diagonal 
coronary artertes obscured by their overlap. 

A single severe lesion in the LAD (arrow 1) 
and mild diffuse plaques in the LAD and cir- 
cumflex coronary arteries (arrows 2, 3 and 4) 
are suggested by the routine RAO view (Fig. 
6.4). The routine LAO view (Fig. 68) demon- 
strates a severe single lesion in the LAD (arrow 
1) and suggests the presence of another area of 
stenosis (arrow 2) partially overlain by a large 
diagonal branch. The main left and proximal 
LAD are markedly foreshortened (arrow 3) and 
cannot be adequately evaluated. 

The lordotic LAO view (Fig. 6C) optimally 
displays and separates from each other the 
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Fic. 5. Case 111. Selective left coronary arteriograms. 


(4 and B) Conventional LAO and RAO projec- 
tions. The main left coronary artery and its prox- 
imal branches are all telescoped upon themselves 
and overlap each other (arrow 3). Several areas of 
LAD narrowing are seen, but are partially hidden 
(arrows 2 and 4). Tne circumflex lesions are 
obvious (arrow 1). (C) Lordotic RAO projection. 
The overlapping vessels are separated and a com- 
plete occlusion (arrow 4) and areas of severe 
stenosis in the LAD (arrows 2 and 3) are demon- 
strated, one of which was completely hidden in 
conventional views (arrow 3). 


main left, LAD and diagonal coronary arteries 
demonstrating the above lesions (arrows 1, 2 
and 4) and some stenoses hidden on routine 
views. There are moderately severe diffuse 
plaques in the main left and proximal LAD 
coronary arteries and a severe stenosis at the 
origin of the first major diagonal artery is also 
shown (arrow 3). 


DISCUSSION 


The above cases show how the lordotic 
LAO and RAO views have been helpful in 
detecting and clarifying focal atheroscle- 
rotic lesions in the main left coronary artery 





and its proximal branches. This technique 
has been particularly helpful in cases in 
which there is foreshortening of the main 
left coronary artery or overlapping of the 
LAD and its diagonal branches in the rou- 
tine oblique projections. Foreshortening 
often occurs in patients with a horizontal 
heart due to a high diaphragm or in >a- 
tients with left ventricular dilatation. 

At this time, it is not feasible to use the 
lordotic views performing conventional 


Frc. 6. Case rv. Selective left coronary arteriograms. 


(4 and B) Conventional RAO and LAO projec- 
tions. A severe stenosis of the LAD is demon- 
strated (arrow 1). There appears to be one other 
area of difftse but not severe plaques in the LAD 
(arrows 2 and 3) and circumflex (arrow 4) coronary 
arteries; however, overlapping branches obscure 
each other. ‘C) Lordotic LAO projection. There is 
optimal visualization of the main left coronary 
artery and its proximal branches. Several areas of 
significant plaques not clearly shown in the rou- 
tine oblique views are now visualized in the LAD: 
one just distal to a diagonal branch (arrow 2), 
and another extending into the origin of a major 
diagonal branch (arrow 3). Another severe lesion 
in the origin of the circumflex coronary artery 
(arrow 4) 1s now demonstrated. Due to the over- 
lapping diaphragm, a more distal LAD lesion 
(arrow 1) is obscured. 





cinefluorography. When isocentric units 
become available, it will be possible to 
obtain the lordotic views using cine or 
105 mm. spot filming. The isocentric unit 
is one in which the roentgenographic 
tube and the image intensifier are mounted 
in a rigid C or U arm, with provisions for 
moving tie arm in a horizontal as well as 
vertical axis. With such equipment lor- 
dotic views in any projection can easily be 
obtained without moving the patient. In 
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addition, geometric distortion will not be 
present since the roentgenographic beam 
will be perpendicular to the intensifier 
screen at all times. 


SUMMARY 


Two new lordotic oblique projections of 
the left coronary artery are described. 

When the LAO view of the left coronary 
artery is obtained with the horizontal beam 
angled 45° cephalad, the main left coronary 
artery, the proximal left anterior descend- 
ing coronary artery, and the diagonal 
branches may be optimally seen. 

When the angulated horizontal beam 1s 
used to obtain the RAO view of the left 
coronary artery, the proximal LAD is seen 
with the diagonal branches projected away 
from it. 

The roentgenographic technique of the 
lordotic views is discussed. Coronary ar- 
teriograms are presented to demonstrate 
the usefulness of these new views. 
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CORONARY ARTERIOGRAPHY IN LEFT MAIN 
CORONARY ARTERY DISEASE* 


By JOSEF ROSCH, M.D., HENRY De MOTS, M.D., RUZA ANTONOVIC, M.D., SHAHBUDIN 
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‘To basic questions arise in examining 
patients with left main coronary ar- 
tery disease (LMCAD): What special risk 
does selective coronary arteriography im- 
pose in the presence of LMCAD? Is either 
the Sones or the Judkins method for selec- 
tive coronary visualization* intrinsically 
safer and therefore preferable in LMCAD? 

In 2 recent series, an average mortality 
of 13 per cent was experienced in relation 
to coronary arteriography in 62 patients 
with LMCAD.*:8 Of 30 patients examined 
by Sones’ method by Lavine and co- 
workers,® 2 died of acute heart failure dur- 
ing catheterization, and 1 of cardiac arrest 
5 hours after an uncomplicated study. Two 
of 24 patients Cohen and co-workers? ex- 
amined by Sones’ method died of evolving 
myocardial infarction, while 3 of 8 they ex- 
amined by Judkins’ method had fatal car- 
diac arrest on introduction of the catheter 
into the left main coronary artery (LMCA). 
Cohen and co-workers believe that the 
Sones method is preferable for patients 
with LMCAD.? Bruschke and co-workers” 
review of 37 medically treated patients 
with LMCAD who were uneventfully 
studied in Sones’ laboratories seems to sup- 
port this belief. While we agree that the 
Sones method can be done with reasonable 
safety, we do not consider it either safer or 
preferable to the Judkins method in pa- 
tients with LMCAD. We have performed 


* Sones’ method uses right brachial arteriotomy, the same pli- 
able catheter for left and right coronary catheterization and cine 
coronary arteriography." 

Judkins’ method uses a percutaneous transfemoral approach, 
specifically preshaped, torque-controlled catheters, different for 
left and right coronary catheterization and both cine and serial 
filming.':6 


67 coronary arteriographies with the Jud- 
kins method on 51 patients with significant 
LMCAD. No complication occurred during 
arteriography. One patient with advanced 
4 vessel disease and established congestive 
heart failure developed ventricular fibrilla- 
tion 6 hours after an uneventful study and 
died 3 days later. 


CASE MATERIAL AND CLINICAL DATA 


Fifty-one patients with significant ob- 
struction (more than so per cent) of the 
LMCA represent 2.4 per cent of approxi- 
mately 2,100 patients examined from 1966 
to 1973 at the University of Oregon Medi- 
cal School. There were 41 men and Io 
women; their ages averaged 54 years (range 
of 42 to 71). Nineteen patients had angina 
at rest, 24 patients had disabling angina, 
and 4 had less than 1 episode of angina a 
day. The remaining 4 patients with valvu- 
lar disease examined prior to surgery had 
no angina, but were limited by valvular 
symptoms. Eleven patients had a history 
of myocardial infarction, 11 had hyperten- 
sion, 3 diabetes, and 16 of 30 examined pa- 
tients had lipid abnormalities. Electro- 
cardiograms showed prior myocardial in- 
farction in 12 patients, ischemic ST depres- 
sion in §, nonspecific ST-T abnormalities in 
15, left ventricular hypertrophy in 10, and 
were normal in 8 patients. Stress electro- 
cardiograms done in 13 patients were posi- 
tive in 9. None of the patients had positive 
histories or tests for syphilis. 


METHOD 


Thirty-six patients had 1 study; 14 had 2 
studies, both before and after myocardial 


* From the Departments of Diagnostic Radiology and Medicine (Division of Cardiology), University of Oregon Medical School, 


Portland, Oregon. 
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revascularization surgery. One patient had 
3,studies. All studies were done by the Jud- 
kins percutaneous technique, using the 
transfemoral approach for 65 examina- 
tions and the left transaxillary approach 
twice.5:*1° Secobarbital (Seconal, Lilly), 
(100 to 200 mg.) and atropine (0.6 mg.) 
were used intramuscularly as premedica- 
tion. Continuous electrocardiographic mon- 
itoring was done routinely; for possible 
later use, an intravenous tube was inserted 
at the outset of the procedure in most pa- 
tients. Preshaped polyurethane Ducorf or 
polyethylene Torcon{ catheters, usually 
8F, were used with 7F for small patients or 
axillary approach. Catheter tip pressures 
were continuously monitored, except for 
the moment of angiographic. injection.4-® 

Ordinarily, a pigtail catheter was first in- 
troduced for pressure studies in the aorta 
and left ventricle. Left ventriculography 
with cine filming in the right anterior 
oblique (RAO) projection followed, except 
in patients whose left ventricle end-diastolic 
pressure exceeded 25 mm. Hg. In such pa- 
‘tients, it was done when possible after 
coronary studies. 

Left coronary arteriography was the next 
step in the procedure. Prophylactic sub- 
lingual nitroglycerin (1/1soth gr.) was 
given, a left coronary catheter introduced 
and placed in the aortic arch. With the pa- 
tient in 2 slight left anterior oblique (LAO) 
position, the catheter was then advanced 
slowly until its tip reached the level of the 
LMCA. Its origin was then visualized and 
recorded on cine through a nonselective in- 
jection of 6 to 8 cc. of contrast medium.§ 
Unless there was evidence of serious ostial 
stenosis, the catheter was then slowly ad- 
vanced into the artery’s ostium, while the 
catheter tip pressure was closely observed. 
Four to 6 cc. of contrast medium was then 
infected (RAO projection, cine recording) 
to visualize the whole LMCA. If diffuse 
LMCA involvement or localized stenosis 


t Cordis Corporation, Miami, Florida 33137. 

t Cook, Incorporated, Bloomington, Indiana 47401. 

§ Meglumine diatrizoate (Renografin 76%), Squibb and Sons, 
New Jersey 08540, 
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was shown within reach of the catheter tip, 
the catheter was left in the ostium of the 
LMCA. In peripheral stenosis of a long 
LMCA, it was advanced into a more stable 
position, again with strict attention to 
catheter tip pressure. Selective injections 
were made only when the catheter tip was 
completely free in the LMCA, as evidenced 
by an undamped pressure. Depending on 
the apparent capacity of the left coronary 
system, 6 to 9 cc. of contrast medium were 
injected by hand. Filming depended on the 
type and degree of stenosis. In 4 patients 
with ostial stenosis exceeding 70 per cent, 
the examination was limited to cineangiog- 
raphy in the LAO, RAO and lateral pro- 
jections. The other 47 patients had 62 com- 
plete coronary studies, which consisted of 
cineangiography in LAO and RAO projec- 
tions and of serial roentgenography, usually 
in lateral and both oblique projections. 

After left coronary arteriography. was 
completed, selective right coronary arteri- 
ography, and, in patients after bypass graft 
surgery, selective graft visualization were 
done.” 


ANGIOGRAPHIC FINDINGS 
There were calcifications in the LMCA 


area (seen best on fluoroscopy) in II pa-. 
tients (22 per cent). Restrictive luminal 
disease of the LMCA was of variable loca- 
tion and degree (Table 1). It was localized 
to its origin in Io patients (Fig. 1), the dis- 
tal portion in 27 (Fig. 2-4), and involved 
the LMCA diffusely in 14 patients (Fig. 
s~7). In 12 of 27 patients with stenosis of 
the distal LMCA, the length of the LMCA 
was less than 12 mm. (Fig. 2); thus the 
lesion was within possible reach of the 
catheter tip. In the other 15 patients the 
LMCA length was 12 to 23 mm. (Fig. 3; 
and 4). Obstruction of the LMCA was 
measured as a percentage decrease in di- 
ameter and ranged from s0~70 per cent in 
23 patients, from 70-90 per cent in 24, and 
exceeded go per cent in 4 patients. Stenosis 
of the origin or distal part of the LMCA 
was mostly concentric with only slightly 
irregular outlines (30 patients, 81 per 
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TABLE I 


DISTRIBUTION OF LEFT MAIN CORONARY ARTERY 
DISEASE (LMCAD) IN §I PATIENTS 
































Percentage decrease in left 
main coronary artery 
(LMCA) diameter 
Location of LMCAD | l 
o%- 70% — aa 
2 7 ; z > 90%0 
7070 go /O 
Origin of LMCA 6 4 
Distal part of LMCA II 13 3 
Diffuse involvement 
of LMCA | 6 7 I 
Total | 22 |, me | 4 





cent), (Fig. 1-4). Diffuse LMCAD usually 
presented as irregular tubular narrowing 
(Fig. 5-7), and in 3 cases atherosclerotic 
ulcerations were also present (Fig. 7). 
Significant coronary disease was vre- 
stricted to the LMCA in only 3 of the 51 
patients in this series; the other 48 also had 
significant involvement of other coronary 
arteries (Fig. 2-7). Both coronary systems 
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lic. 1. An approximately 50 per cent narrowing and 
calcification of the LMCA (left main coronary 
artery) origin (58 year old man, selective left 
coronary arteriogram, RAO [right anterior oblique] 
projection). 
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Fic. 2. An approximately 95 per cent narrowing of 
the peripheral portion of a short (11 mm. long) 
LMCA and occlusive disease of the circumflex 
artery ($5 year old man, selective left coronary 
arteriogram, RAO projection). 


were involved in 36 patients, the left coro- 
nary artery system in 7, and the right sys- 
tem in § patients. Twenty-four patients 
had complete occlusion of the main right 
coronary artery. Significant collaterals were 





Fic. 3. An approximately 75 per cent narrowing of 
the peripheral portion of a 15 mm. long LMCA and 
obstructive disease of the left anterior descending, 
circumflex and right coronary arteries (55 year 
old man, selective left coronary arteriogram, RAO 
projection). 
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Fic. 4. An approximately 80 per cent narrowing of 


the peripheral portion of a 20 mm. long LMCA 
and advanced obstructive disease of the circum- 
flex, left anterior descending, diagonal and right 
coronary arteries (s0 year old man, selective left 
coronary arteriogram, RAO projection). 


seen in 40 patients. Their direction was 
trom right to left in 15, left to right in 18, 
and left to left in 7 patients. The left sys- 





Fic. 5. An approximately 60 per cent diffuse narrow- 
ing of the LMCA and obstructive disease of the 
left anterior descending and circumflex arteries 
(s5 year old man, selective left coronary arterio- 
gram, RAO projection). 





Fic. 6. An approximately ṣo per cent diffuse and 95 
per cent distal narrowing of the LMCA and occlu- 
sive disease of the left anterior descending and 
right coronary arteries (42 year old man, selective 
left coronary arteriogram, RAO projection). 


tem was dominant in §, the right in 40 and 
both systems were balanced in 6 patients. 
Left ventriculography showed asynergic 
contraction in 32 patients. Left ventricular 





SS | 

Fic. 7. An approximately 70 per cent narrowing 
and atherosclerotic ulceration (arrowhead) of the 
LMCA and occlusive disease of the left anterior 
descending and circumflex arteries (60 year old 
man, selective left coronary arteriogram, RAO 
projection). 


Vor. 121, No.3 Coronary Arteriography in Left Main Coronary Artery Disease 


end-diastolic pressures ranged from 8 to 35, 
with a mean of 16 mm. Hg. 


COMPLICATIONS 


Patients occasionally experienced chest 
pain during examination, in which case the 
catheter was withdrawn from the LMCA 
and additional nitroglycerin given. After 
the disappearance of pain the examination 
was resumed. Occasionally pronounced 
bradycardia developed after coronary 1n- 
jection, in which case the catheter was 
withdrawn from the LMCA, 0.4-0.6 mg. of 
atropine injected intravenously, and the 
procedure was then continued, without 
major rhythm disturbances. No major 
complication occurred during angiography 
in this series. In particular, neither sub- 
intimal injection nor dissection of the 
LMCA occurred, nor was there serious hy- 
potension, ventricular fibrillation, myo- 
cardial infarction, cardiac failure, or cardiac 
arrest. 

One patient died 3 days after an unevent- 
ful study. He was a 62 year old man with 
diabetes, an 8 year history of angina and a 
3 year history of mild heart failure. Two 
months before the study, a myocardial 1n- 
farct led to an increase in his angina and 
heart failure. The prestudy ECG showed 
atrial fibrillation, frequent premature ven- 
tricular contractions and nonspecific ST-T 
abnormalities. Coronary arteriography 
demonstrated advanced four vessel ccro- 
nary disease with 50 per cent stenosis of the 
middle part of the LMCA, proximal occlu- 
sions of the left anterior descending, cir- 
cumflex and right coronary arteries and 
multiple stenotic lesions in the distal ves- 
sels. Left ventricular end-diastolic pressure 
was 35 mm. Hg. Left ventriculography was 
not done. There were no complications dar- 
ing or immediately after angiography. 
About 3 hours later he started to complain 
of nausea and epigastric pain, the frequency 
of premature ventricular contractions in- 
creased, and 6 hours after the procedure, 
ventricular fibrillation developed. Defibril- 
lation was initially successful, but recur- 
rent fibrillations with cardiopulmonary ar- 
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rests led to his death 3 days after angiogra- 
phy. Autopsy revealed advanced coronary 
artery disease with scattered myocardial 
fibrosis and a resolving 2 to 4 month old 
myocardial infarct. There was no evidence 
of a fresh infarct. 


DISCUSSION 
Obstructive disease of the LMCA, which 


supplies most of the left ventricle by its 
branches—the left anterior descending and 
circumflex arteries—carries a poor prog- 
nosis. Only half of patients with nontreated 
LMCAD survive 2 to 3 years and many die 
suddenly.23 Aortocoronary bypass graft 
surgery is apparently the treatment of 
choice in LMCAD.?:8 To select patients for 
surgery, accurate information about the ex- 
tent of LMCAD, the involvement of pe- 
ripheral coronary vessels, their suitability 
for bypass grafting and the status of left 
ventricular function is essential. Such in- 
formation can be obtained only by high 
quality coronary arteriography and left 
ventriculography. 

The presence of LMCAD heightens the 
risk of selective coronary arteriography and 
requires consideration of several factors. 
Since LMCAD often reflects severe general- 
ized coronary disease with impaired myo- 
cardial function, arteriography and left 
vermeuloeravhy with multiple injections 
of contrast medium, causing volume over- 
load, can lead to acute heart failure. Local 
damage to the LMCA by a catheter is 
another important factor. Catheter manip- 
ulation in the diseased artery can acutely 
aggravate left ventricular ischemia by 
causing local spasm, intimal dissection, the 
dislodgement of atheromatous plaques or 
thrombi, or through its physical presence, a 
complete obstruction of flow through a 
stenosis. 

It has been said that local damage is due 
to the type of catheter and that torque- 
controlled, preshaped catheters are danger- 
ous.’ Cohen and co-workers? had a 37 per 
cent mortality with the Judkins method 
and an 8 per cent mortality with the Sones 
method, and concluded that the latter 
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method was safer. However, the complica- 
tion and mortality rate reflect more 
than just the methods or catheters used. 
Bruschke and co-workers? reported 37 medi- 
cally treated patients with LMCAD, who 
were studied by the Sones method without 
immediate complications. Our series, in- 
cluding 67 immediately uncomplicated 
studies in $1 patients, shows that coronary 
arteriography can be done also with high 
safety in the presence of LMCAD by the 
Judkins method. There were later fatalities 
in both series, related probably to the se- 
verity of disease. One of our patients died 
3 days after the procedure and 3 of the pa- 
tients of Bruschke ef al.? within a week. 

Clearly, the choice of method for study- 
ing LMCAD will continue to reflect the 
individual angiographer’s preference and 
experience. However, whatever technique 
is used, clinical judgment and technical 
competence are of particular importance 
when coronary arteriography is done in the 
presence of LMCAD. 

The possibility of LMCAD has to be kept 
in mind when examining patients with se- 
vere angina (46 per cent of our patients, 53 
per cent of Lavine ef a/.°), angina at rest, 
or in a crescendo pattern (38 per cent of our 
patients, 36.6 per cent of Lavine eż a/.®), and 
coexisting angina and dyspnea (38 per cent 
of the patients of Cohen et al). LMCAD 
is likely when angina and ventricular failure 
are easily induced by atrial pacing® and in 
the presence of a highly positive exercise 
electrocardiogram with an R-ST depression 
exceeding 2 mm. (present in 70 per cent of 
the patients of Cohen et al’). Calcification 
of the LMCA, best seen on fluoroscopy, is 
an important and reliable indication of 
possible LMCAD. However, it appears in 
less than one-fourth of the instances (22 
per cent in our series, 23 per cent in the 
series of Lavine ef a/.8). 

Precautionary measures include the place- 
ment of an intravenous catheter for possible 
emergency drug administration, the use of 
intramuscular atropine for premedication 
and its additional intravenous use during 
the procedure, if bradycardia occurs. The 
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placement of a temporary transvenous 
pacemaker is an important preventive 
adjunct to the study of patients with high 
grade block, intrafascicular disease, or 
bradyarrhythmias not responding to intra- 
venous atropine. Other safety measures 
include the use of nitroglycerin prior to se- 
lective coronary catheterization and when- 
ever catheter manipulation seems likely to 
lead to coronary artery spasm. 

Meticulous technique is imperative and 
includes continuous monitoring of catheter 
tip pressure; skilled, cautious catheter ma- 
nipulation; and selective injections of con- 
trast medium only while the catheter tip 
lies free within the LMCA. Vigilant, con- 
tinuous catheter tip pressure monitoring is 
crucial, particularly when the catheter ts 
advanced or the patient’s position changed. 
Should there be damping or a fall in pres- 
sure indicating impingement, the catheter 
must be withdrawn immediately into a free 
position, usually into the aorta. Depending 
on the patient’s status and symptoms, ni- 
troglycerin is then used, the catheter rein- 
serted and the procedure continued. 

Cautious catheter manipulation is im- 
portant, especially with the use‘of a pre- 
shaped, torque-controlled catheter. All 
torque must be removed in the aortic arch, 
and further advance down the ascending 
aorta done slowly without rotation. 

A logical plan of examination serves 
safety. The study should progress through 
steps chosen on the basis of the findings. 
The ostium of the LMCA is evaluated first 
by a nonselective injection of contrast me- 
dium in slight (10°-20°) LAO projection, 
with coned down cine filming. Should there 
be seen fluoroscopically a stenosis likely to 
be completely blocked by a catheter tip, 
selective studies should be omitted (a rare 
situation not encountered in our series). 
This excluded, the catheter is carefully ad- 
vanced into the ostium and the whole 
LMCA evaluated by an injection of con- 
trast medium made in slight RAO projec- 
tion (10° to 20°). Tightly coned down 
cineangiography is again done. We con- 
sider the slight RAO projection as most in- 
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formative about lesions of the LMCA 
(Fig. 1-7). If diffuse, irregular involvement 
of the LMCA or localized proximal LMCA 
stenosis within reach of the catheter tip are 
seen on fluoroscopy, then the catheter is 
not advanced beyond the ostium of the 
LMCA. If there is a stenosis in the periph- 
eral part of a long LMCA (more than 
12 mm.), the catheter can usually be ad- 
vanced into a more stable position. In 
either case, injections are made and the 
whole left system visualized. Injections 
into the ostium of the LMCA should start 
slowly to prevent catheter recoil from this 
relatively less stable position. 

The selection of filming technique (1.e., 
whether to employ cineangiography alone, 
or in combination with large film serial 
roentgenography) should be influenced by 
both the initial anatomic findings and the 
efficiency of the technical personnel. We 
have done both in most patients. We re- 
stricted the examination to cineangiogra- 
phy in only 4 patients with severe ostial 
stenosis. With less experienced personnel, 
however, it might be necessary to proceed 
without large film studies in order to mini- 
mize the time the catheter is in the LMCA. 
Cineangiography plus rapid serial, 70 mm. 
or 105 mm. fluorography, by eliminating 
the need to move the patient to a film 
changer, may simplify matters without the 
significant sacrifice of anatomic informa- 
tion represented by cine alone. 

Postangiographic care is as important as 
that given during the procedure. Hypoten- 
sion in particular should be avoided or 
promptly treated, if it occurs. Patients with 
LMCAD and advanced diffuse coronary 
disease may become hypotensive easily. 
Coronary arteriography and left ventricu- 
lography, by further depressing an already 
impaired left ventricular function, !!!? plus 
volume overloading due to the hyperos- 
molar effect of contrast medium,’ may 
cause acute heart failure during or shortly 
after the procedure. Subsequently, in- 
creased diuresis may cause volume deple- 
tion,’ a mechanism we suspect led to the 
loss of our patient after an uneventful 
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study. All patients must therefore have fre- 
quent blood pressure checks after the pro- 
cedure and be given fluids orally or intra- 
venously in sufficient amount to avoid de- 
hydration. Although we have not kept our 
patients in a coronary care unit, this would 
presumably be useful. 


SUMMARY 


1. The presence of left main coronary 
artery disease (LMCAD) increases both the 
risk and the importance of coronary arteri- 
ography, an essential in the selection of pa- 
tients for aortocoronary bypass surgery. 

2. Our experience in the performance of 
67 coronary arteriographies in $1 patients 
with significant LMCAD contradicts pub- 
lished views and shows that the Judkins 
method can be used with safety in the pres- 
ence of LMCAD. 

3. Clinical judgment and technical com- 
petence are of particular importance when 
coronary arteriography is done in the 
presence of LMCAD. 

4. Careful patient evaluation with pre- 
cautionary measures—skilled, meticulous 
catheterization technique, vigilant catheter 
tip pressure monitoring, a logical progres- 
sive plan of examination and adequate 
postangiographic care—help to minimize 
complications in examination of patients 


with LMCAD. 


Josef Rösch, M.D. 

Department of Radiology 
University of Oregon Medical School 
3181 S. W. Sam Jackson Park Road 
Portland, Oregon 97201 
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ANGIOGRAPHIC DEMONSTRATION OF THE ABSENCE 
OF AN ATRIAL SEPTAL DEFECT IN THE 
PRESENCE OF PARTIAL ANOMALOUS 
PULMONARY VENOUS CONNECTION* 


By THOMAS A. SOS, M.D.,t DANIEL TAY, M.D.,f AARON R. LEVIN, M.D., M.R.C.P.,{ 
DAVID C. LEVIN, M.D.,t and HAROLD A. BALTAXE, M.D.+ 


NEW YORK, NEW YORK 


oo of oxygenated blood to the sys- 
temic venous circulation (left-to-right 
shunts) due to partial anomalous pulmo- 
nary venous connection (PAPVC) com- 
prise 0.5 per cent of all cases of congenital 
heart disease® and are diagnosed and surgi- 
cally corrected with increasing frequency. 

In 1964, Schumacker and Judd® summar- 
ized their own experience and those of 
others in patients with PAPVC where the 
state of the atrial septum was known. They 
found an associated atrial septal defect 
(ASD) in go per cent of patients with 
PAPVC to the superior vena cava or right 
atrium whereas in PAPVC to the inferior 
vena cava, a much rarer site of drainage, 
only 15 per cent of patients had an ASD. 

In cases of total anomalous pulmonary 
venous connection, an ASD along with a 
frequently present patent ductus arteriosus 
is an important avenue of mixing of oxy- 
genated and deoxygenated blood and keeps 
the patient alive. In most cases of PAPVC, 
however, an associated ASD serves only to 
complicate the diagnostician’s task. Surgi- 
cal correction of PAPVC, ASD, or their 
combined presence is now possible, although 
the technical approach for each is some- 
what different. The preoperative determi- 
nation whether one, the other, or both are 
responsible for the overcirculated lung 
fields is therefore of more than academic 
interest. 

Clinical, electrocardiographic, plain film 
chest roentgenographic examination as well 
as indicator dilution and oxygen saturation 
data, and even conventional pulmonary 


angiography do not reliably establish 
whether an ASD is present in addition to 
PAPVC in such patients. The presence of 
PAPVC with or without an associated 
ASD, however, can be established roent- 
genographically by main pulmonary ar- 
teriography followed by selective right, or 
left pulmonary arteriography. 


MATERIAL, METHOD AND RESULTS 


In the past 5 years at the New York 
Hospital 22 patients with clinically sus- 
pected left-to-right shunts and subse- 
quently demonstrated by cardiac catheter- 
ization were included in this study. When 
an anomalous pulmonary vein (APV) con- 
necting either to the right atrium or one of 
its systemic venous tributaries was identi- 
fied by main pulmonary arteriography, 
selective right, or left pulmonary arterio- 
grams were obtained to rule in or out an 
associated ASD. 

The above technique demonstrated in 8 
patients with PAPVC an intact atrial sep- 
tum—confirmed at surgery in § cases. 

In all 8 of the above patients with an in- 
tact atrial septum, the connection of the 
APV was supradiaphragmatic. 

Only 3 out of 22 patients had infradia- 
phragmatic PAPVC and in none of these 
was the atrial septum intact (Table 1). 


DISCUSSION 


Oxygenated blood normally drains via 
the pulmonary veins into the left atrium. 
Anomalous pulmonary veins connect di- 
rectly to the right atrium or indirectly via 
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TABLE I 


INCIDENCE OF ASD ASSOCIATED WITH VARIOUS TYPES OF PAPYC 


Supradiaphragmatic Connection 








ASD Prssent 
ASD Not Preserit 


Innominate 
Vein 


Infradiaphragmatic Connection 


Hepatic 
Atrium Vein 
4 1* 
2 O, 








* This patient had‘both right upper lobé APVC to the SVC, and right middle and lower lobe APVC toa 


hepatic vein, 


ASD = atrial apial defect; PAPVC= partial anomalous pulmonary venous connection; SVC = superior 
vena cava; [VC <inferior vena cava; APVC =anomalous pulmonary venous connection. 


the systemic venous circulation (superior 
vena cava, left superior vena cava, inferior 
vena cava, innominate vein, portal vein, 
hepatic veins or the coronary sinus), result- 
ing in an extracardiac left-to-right shunt. 

A short summary of the techniques used 
to diagnose PAPVC follows: although each 
is useful, they cannot accurately differenti- 
ate the presence of PAPVC vs. an ASD or 
their frequent coexistence. This is because 
of the physiologic and hemodynamic simi- 
larities presen in bothi conditions. 


A. PHYSICAL FINDINGS AND SYMPTOMS 


Most patients are asymptomatic. The 
symptomatic may show shortness of breath, 
upper respiratory. tract infections, cyanosis 
on exertion, rétarded physical develop- 
ment and, rarely, congestive heart failure. 
Physical exaniination reveals a systolic 
ejection pulmonic murmur due to increased 
blood flow. Patients with an intact atrial 
septum have normal, or wide fixed splitting 
of the second heart ‘sound. Those with an 
associated ASD have wide splitting of the 
second heart sound with accentuation of its 
pulmonic component.‘:) Thus, symptoms 
and physical findings offer little differential 


clue. 


B. ELECTROCARDIOGRAPHY 
All of the findings are due to left-to-right 


shunting: effectively at the atrial level; 
thus, not surprisingly, the electrocardio- 


graphic abnormalities of PAPVC and ASD 
are identical. They are miost frequently 
right axis deviation, incomplete tight 
bundle branch block, right ventricular hy- 
pertrophy and, rarely, atrial fibrillation.‘ 


C, ROENTGENOLOGIC DIAGNOSIS 


_ Increased and prominent pulmonary vas- 
cularity. and right heart enlargernent are 
the cardinal features of both PAPVC and 
ASD. In cases associated with sinus ve- 
nosus ASDs the right APV may drain into 
and dilate the inferior ampullary portion of 
the superior vena cava, which produces a 


rounded density.’ Even if an APY such as 


in the “Scimitar syndrome” were demon- 
strated, the-presence or absetice of an as- 
sociated ASD could not be ruled out. 


D. CARDIAC CATHETERIZATION AND 
ANGIOCARDIOGRAPHY 


1. Catheterization and selective injection of 
the APV. It the catheter enters a pulmo- 
nary vein from the right atrium, an APV is 
demonstrated: Unfortunately, it is often 
difficult to be sure that this pulmonary 
vein is entered directly from the right 
átrium or whether it.is entered from the 
left atrium thtough dn ASD.’ 

2. Oxygen saturation. Oxygen saturation 
in the right atrium in excess of that in the ` 
high superior vena cava or inferior vena 
cava suggests the presence of a left-to- 
right shunt.’ It does not, however, separate 
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PAPVC associated with an ASD from 
PAPVC without an ASD, if the anomalous 
vein enters directly into the right atrium or 
into the superior vena cava, inferior vena 
cava or a systemic vein very close to the 
right atrium. In these instances an oxygen 
saturation step-up at the right atrial level 
in addition to a step-up in the superior 
vena cava would still not prove the associ- 
ated presence of an ASD because inferior 
vena cava blood usually has a higher cxy- 
gen saturation than superior vena cava 
blood due to higher oxygen extraction of 
the upper part of the body (especially 
cerebral circulation), as compared to that 
in the lower part of the body (renal circula- 
tion). 

3. Indicator dilution methods. The ap- 
pearance time and concentration of green 
dye* injected into the pulmonary circula- 
tion can be measured in the systemic ar- 
terial circulation. Left-to-right shunts are 
demonstrated by extended appearance and 
decreased concentration of the indicator, 
but the exact location of the shunt is not 
identified. Selective left and right pulmo- 
nary artery dye injections will give differen- 
tial dye curves, if one side has an APV in 
the absence of an ASD,’ similar to selec- 
tive left and right pulmonary angiography. 

4. Gas inhalation. The early appearance 
in the right atrium of inhaled gas will dem- 
onstrate a left-to-right shunt without 
identifying its location. 

5. Angiocardiography. Injection of con- 
trast medium into the right ventricle or 
pulmonary artery will first opacify the pul- 
monary arteries and later during the so- 
called “levo phase” the pulmonary veins 
which normally drain into and opacity the 
left atrium, then the left ventricle. At the 
time of opacification of the left atrium, no 
contrast medium should be seen in the 
right atrium. If contrast medium is ce- 
tected in the left atrium and right atrium 
almost simultaneously, a left-to-right shunt 
must be present proximal to the left ven- 
tricle. This may be due to an APV, to an 
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ASD, or a combination of both. If the 
APV enters the right atrium directly, or a 
systemic vein near the right atrium, the 
exclusion of an ASD is impossible by this 
technique. 

There is, however, an angiocardiographic 
method to identify, or rule out an ASD in 
the presence of PAPVC. Assuming that 
unilateral anomalous pulmonary venous 
connection (APVC) is demonstrated, or 
suspected on a main pulmonary arteriogram 
(Fig. 1, 4 and B), it should be followed by 
selective ph esi angiography. If neces- 
sary, injection of the pulmonary artery 
ipsilateral to the APV will more clearly 
demonstrate the APV (Fig. 3, 4 and B). 
Selective injection of the pulmonary artery 
contralateral to the APV will opacify the 
normally draining pulmonary veins which 
opacify the left atrium during the venous 
(“levo”) phase. If at this time contrast 
medium is detected almost simultaneously 
in the right atrium, the presence of an ASD 
has been shown. On the other hand, if this 
injection does not opacify the right atrium, 
an ASD has been excluded (Fig. 2), and 
opacification of the right atrium following 
the main pulmonary artery injection was 
due to blood being shunted via the APV. 

There are a few limitations and pitfalls 
to the above technique: 

(a) If only a very small ASD 1s present, 
the amount of opacified blood shunted 
across it may not be detectable in the right 
atrium. 

(b) Small sinus venosus ASDs may be 
easily missed, or are detected in an unusual 
manner as indicated below. These ASDs 
are located in the high posterior portion of 
the atrial septum near the entrance of the 
superior vena cava, and are in 86 per cent 
of cases accompanied by right PAPVC? 
which drains into the right atrium or into 
the often dilated ampullary portion of the 
superior vena cava in close proximity to the 
ASD. Thus, theoretically the normal left 
pulmonary veins may not contribute sig- 
nificant amounts of blood to the shunt! and 
therefore the ASD could be missed. 

Several of our patients, however, with 
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Fic. 1. Patient with right partial anomalous pulmonary venous connection and an intact atrial septum. Main 


pulmonary arteriograms, venous (“levo”) phase. 


(4) The normal left pulmonary veins (black arrows) connect to and opacify the left atrium (LA). The 
anomalous pulmonary veins on the right (white arrows) connect to the right atrium (RA). (B) Slightly 


later both atria (RA and LA) are opacified. 


right PAPVC had small sinus venosus 
ASDs which were clearly demonstrated by 
a selective left pulmonary artery injection. 
In each of these cases, the ASD was demon- 
strated by reflux of contrast material into 
the superior vena cava through the ASD 
during atrial systole without appreciable 


By. 





re a 
= Teas be 


Fic. 2. Same patient as in Figure 1. Selective left 
pulmonary arteriogram. Venous (“levo”) phase. 
The left pulmonary veins normally opacify the 
left atrium (LA); however, no contrast material is 
seen in the area of the right atrium (RA). This 
demonstrates the absence of an atrial septal defect. 


opacification of the right atrium (Fig. 4, 4 
and 8). This is easily explained by the ana- 
tomic location of the sinus venosus ASD in 
close proximity to the superior vena cava 
and by the small size of the shunt. The 
lower portion of the right atrium is filled by 
unopacified blood from the inferior vena 
cava and thus reduces the concentration of 
contrast in the main body of the right 
atrium to below visible levels. 

(c) The angiographer must scrupulously 
observe good technique during selective 
pulmonary artery injections. Unless the 
catheter has been advanced well beyond 
the bifurcation of the main pulmonary 
artery, the catheter may recoil upon injec- 
tion or contrast medium may reflux into the 
opposite pulmonary artery which results 
in spurious opacification of the’ right 
atrium. 

Selective right, or left pulmonary angiog- 
raphy requires little additional time and 
manipulation and can be accomplished by 
using moderate amounts of additional con- 
trast medium without compromising the 
patient’s safety. It yields graphic and re- 
liable demonstration of the nature of the 
anomalies, which were not available using 
nonselective methods. 
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Fic. 3. Patient with right partial anomalous pulmonary venous connection and an associated small sinus 
venosus ASD. Selective right pulmonary arteriograms. 

(4) Arterial phase. (B) The venous (“levo”) phase demonstrates the anomalous right pulmonary veins 

connecting to and opacifying first the dilated ampulla of the superior vena cava (black arrowheads) and 


then the right atrium (RA). 


SUMMARY 

Twenty-two patients with partial anom- 
alous pulmonary venous connection 
(PAPVC) were studied. In 8 patients, the 


absence of an associated atrial septal de- 





Fic. 4. Same patient as in Figure 3. Selective left pulmonary arteriograms. 


fect was established by a roentgenographic 
method not previously described. 

If an anomalous pulmonary vein (APV) 
is identified or suspected by main pulmo- 
nary arteriography, selective injection of 





(4) Arterial phase. Note the rounded shadow of the dilated ampullary portion of the superior vena 
cava (black arrowheads) which is visible on chest roentgenograms. (B) Venous (“levo”) phase. The left 
atrium (LA) is opacified by the normally connecting left pulmonary veins. Note the dense opacification 
of the dilated ampulla of the superior vena cava (black arrowheads). This is the only indication of the 
presence of a small sinus venosus ASD in tne absence of contrast medium in the right atrium (RA). 
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the ipsilateral pulmonary artery will more 
clearly demonstrate it, while selective in- 
jection of the pulmonary artery contra- 
lateral to the APV will establish whether or 
not an associated ASD is present. 


Thomas A. Sos, M.D. 

Division of Cardiovascular Radiology 

The New York Hospital—Cornel! University 
Medical Center 

g25 East 68th Street 

New York, New York 10021 
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LEFT VENTRICULAR ANGIOGRAPHIC ANATOMY 
OF OSTIUM PRIMUM DEFECT IN THE ADULI* 
By PATRICIA A. RANDALL, M.D.,t DANIEL J. GOODMAN, M_.D.,t 


and JOHN S. SCHROEDER, M.D.§ 
STANFORD, CALIFORNIA 


G primum defect, a form of en- 
docardial cushion defect also known 
as incomplete atrioventricular canal, is an 
uncommon congenital lesion in the adult 
patient.4%81011 The anatomic defects 
present include a low-lying atrial septal de- 


. fect associated, in the most common form, 


with a cleft in the anterior leaflet of the 
mitral valve. Occasionally, a cleft or de- 
formed tricuspid valve is also present. The 
preoperative clinical diagnosis is made on 
the basis of typical clinical findings of an 
atrial septal defect, leftward or superior 
axis deviation in the frontal plane of the 
electrocardiogram, and signs of mitral in- 
sufficiency. While these clinical findings 
are helpful in evaluating the patient, a 
definitive preoperative diagnosis requires 
left ventricular angiography. In the frontal 
projection the left ventriculogram reveals 
varying degrees of the typical “‘gooseneck- 
ing” of the outflow tract of the left ven- 
tricle—a finding specific for endocardial 
cushion defects.!:? In addition, the angio- 
gram will reveal the abnormal and cleft 
mitral valve. In order to better understand 
the origin and dynamics of these angio- 
cardiographic findings, we performed post- 
operative studies on 8 adult patients with 
an ostium primum defect 5 to go months 
after successful surgical repair. Left ven- 
triculography allowed assessment of the 
presence and degree of persistent “‘goose- 
necking,” the extent to which surgery 
altered the appearance of the irregular cleft 


` mitral valve, and the presence and degree 
of residual mitral insufficiency after repair. 


MATERIAL AND METHOD 


Eight adult patients who previously had 
undergone repair of an ostium primum de- 
fect at Stanford University Hospital were 
re-evaluated at from 5 to go months (méan 
34 months), postoperatively. There were 4 
females and 4 males, ranging in age at the 
time of surgery from 15 to 33 years, (mean 
24 years). Preoperatively, 5 patients had 
undergone left ventriculography, 3 by 
retrograde arterial catheterization and 2 
by venous catheterization, crossing the 
atrial septal defect and mitral valve into 
the left ventricle. 

Postoperatively, all patients underwent 
right and left heart catheterization with 
left ventriculography by the retrograde 
arterial approach. After hemodynamic 
measurements, left ventriculography was 
carried out in either the anteroposterior 
(AP), the right anterior oblique (RAO), or 
both AP and RAO projections. In all 8 
patients cine angiograms were recorded, 
while in 1 case biplane rapid films at 6 per 
second were recorded also. Where possible, 
the postoperative studies were performed 
using the same technique and projections 
as the preoperative studies. 

Surgical repair of the congenital lesion 
had been performed at Stanford University 
Hospital under the direction of Dr. Nor- 
man Shumway. When present, the cleft 
mitral valve was repaired using horizontal 
mattress sutures with 3-0 Tevdec. The 
mitral valve attachments and chordae 
tendineae were not altered at surgery. In I 
patient with a typical ostium primuin 
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atrial septal defect, the mitral valve was 
very redundant but had no obvious cleft, 
and therefore no primary repair on the 
mitral valve was carried out. The atrial 
septal defect was closed in 2 patients using 
a Teflon patch and in the other 6 patients 
using a pericardial patch. In all cases, the 
atrial septal defect was anatomically large. 


RESULTS 
A. PREOPERATIVE STUDIES 


The preoperative clinical evaluation in- 
cluded history, physical findings, chest 
roentgenograms and electrocardiography. 
Only 4 of 8 patients were asymptomatic 
at the time of preoperative evaluation. The 
chest roentgenogram in each case was com- 
patible with a large left-to-right shunt at 
the atrial level (Fig. 14). No chest roent- 
genogram showed left atrial enlargement. 
The electrocardiogram in each case re- 
vealed the typical leftward or superior axis 
deviation, and in some cases showed other 
findings commonly noted :n these patients, 
including first degree A-V block, right 
ventricular hypertrophy and right ven- 
tricular conduction disturbances. 


P. A. Randall, D. J. Goodman and J. S. Schroeder 
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Preoperative cardiac catheterization re- 
vealed a pulmonary to systemic flow ratio 
that varied from 1.5:1 to 6:1. The pulmo- 
nary vascular resistance and pulmonary 
artery pressures were normal in 7 of 8 pa- 
tients. The phasic left atrial or pulmonary 
artery wedge pressure did not reveal a sig- 
nificantly elevated V wave which might 
represent mitral insufficiency in any patient 
studied (Table 1). 

Preoperative left ventricular angiograms 
were recorded in § patients and in each case 
showed the typical findings of this form of 
endocardial cushion defect. The position of 
the mitral valve was invariably abnormal, 
being displaced inferiorly and medially to 
varying degrees. During systole, the medial 
border of the left ventricle, which is formed 
in these patients by the abnormal mitral 
valve, was irregular and scalloped due to 
the thickened valve tissue. In 4 of the 5 
patients, the classic radiolucent notch as 
described by Baron? was demonstrated. 
This is formed by the coapted and thick- 
ened margins of the cleft anterior mitral 
leaflet (Fig. 2.4; and 3, 4 and C). In dias- 


tole, the left ventricular outHow tract of all 





Fic. 1. Case 1. (4) Preoperative chest roentgenogram. Note increased pulmonary vascular markings without 
obvious cardiomegaly. (B) Same patient postoperatively. Note decrease in heart size and normal pul- 
monary vascular markings 
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TABLE I 
CARDIAC CATHETERIZATION RESULTS 
Case ae Mon ths of Cardiac e 2o > c. o. 
(yr.) P PA PAW RA eee 
I I5 Pre 16/4 5 4 3.131 a9 
Post 30 14/6 7 4 ree | 4.2 
II. I9 Pre 25/9 8 5 4,172 4.5 
Post 96 18/9 6 3 IJI 6.4 
uL 20 Pre 20/7 5 č peg 4.5 
Post 24 12/4 4 2 iii ae 
IV. 24 Pre 28/8 6 4 6:1 2.8 
Post 64 16/5 4 2 I:I 4.0 
V. 25 Pre 78/33 4 4 eyo, 3-9 
Post 5 45/22 5 4 I: 4.2 
yI. 26 Pre 19/5 6 5 FACT 3:3 
Post 42 18/7 8 2 I:I Gat 
VII. 24 Pre 24/12 3 2 2.871 Asa 
Post 8 17/6 ? I I:I 6.4 
VIIL 33 Pre 26/8 6 OoOO LEH 5.5 
Post 5 18/5 8 I I:I 6.4 


PA= Pulmonary artery pressure, systolic/diastolic; PAW== Pulmonary artery wedge mean pressure; RA= Right atrial mean pres- 
sure; Qi = Ratio of pulmonary to systemic blood flow; C.O.= Systemic cardiac output. i 


5 patients showed varying degrees of nar- 
rowing, representing the morphologic pic- 
ture of the “gooseneck” deformity (Fig. 2B; 
and 3, B and D). The left ventriculogram 
also permitted preoperative estimations of 
mitral valve competence. Two LV angio- 
grams, done by means of venous catheter- 
ization crossing the ASD and mitral valve, 
showed mild mitral insufficiency. In 2 of 
the 3 patients who had retrograde left 
ventriculography, mitral insufficiency was 
demonstrated also (Table 11). 


B, POSTOPERATIVE FINDINGS l 
Postoperatively historical review, phys- 
ical findings, chest roentgenograms and 
electrocardiograms were obtained. Seven 
patients were asymptomatic, while 1 pa- 
tient still complained of mild palpitations. 
The chest roentgenogram in each case 
showed a normal peripheral pulmonary 
vasculature. The large main pulmonary 
arteries present in each of the 8 patients 
preoperatively had decreased somewhat in 
size but were still prominent (Fig. 18B). 
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Frc. 2. Case vii. Preoperative left ventricular angiograms in the anteroposterior projection. The arterial 
catheter has been passed retrograde across the aortic valve into the ventricle. (4) During systole the 
mitral valve is seen in tangent due to its abnormal position and forms the right border of the left ventricle. 
The irregular scalloping of this border is due to the redundant, thickened nature of the mitral anterior 
leaflet. Note the radiolucent notch, representing the cleft, through which a jet of contrast material is 
seen regurgitating. (B) During diastole there is ‘“‘goosenecking”’ of the left ventricular outflow tract, oc- 
curring as the anterior mitral valve swings open. 


Heart size decreased in patients even in 
cases where it was not grossly enlarged pre- 
operatively. The electrocardiogram con- 
tinued to show the leftward or superior 
axis deviation. 

Postoperative cardiac catheterization 
showed the shunt to be closed in every case 
(Table 1). Pulmonary artery pressures were 
slightly lower in 4 of 7 patients in whom the 
pressure was normal preoperatively, and 
had decreased markedly in 1 patient who 
had moderately severe pulmonary hyper- 
tension. The pulmonary artery wedge 
phasic pressure did not suggest mitral in- 





sufficiency in any case. However, left ven- 
tricular angiography demonstrated mitral 
insufficiency in 3 of the 8 postoperative 
patients (Table 11). The postoperative 
anatomy of the left ventricular outflow 
tract was only minimally changed by 
surgery. The systolic abnormalities were 
still present in all 8 patients. These in- 
cluded the irregular medial border of the 
left ventricle and the frequent radiolucent 
notch representing the cleft in the mitral 
valve (Fig. 44). The typical ‘“‘gooseneck- 
ing” with narrowing of the left ventricular 
outflow tract during diastole also persisted 











> 


lIc. 3. Case v. Preoperative left ventricular angiograms in another patient in the anteroposterior projection. 
(4) uring systole the radiolucent notch, representing the cleft, is obvious. (B) During diastole there is 
marked mitral regurgitation and massive left-to-right shunting through the ostium primum septal defect 
which partially obscures the “gooseneck” deformity of the left ventricular outflow tract. (C and D) Dia- 
grammatic representations of 4 and B, respectively. Striped area represents regurgitated contrast medium 


shunting to the right side of the circulation. 
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TABLE II] 


' SUMMARY OF ANGIOGRAPHIC FINDINGS: LEFT VENTRICULOGRAMS 


602 
~ Catheter Projection 
o. Approach 
I. Pre Venous AP+Lat 
Post Arterial RAO 
II. Pre Venous! res 
Post Arterial AP, RAO 
HI. Pre Venous! 
Post Arterial AP, RAO 
IV. Pre Venous! 
Post Arterial AP, RAO 
V. Pre Arterial AP+Lat LAO, RAO 
Post Arterial AP+Lat RAO 
VI Pre Venous Multiple? 
| Post Arterial RAO 
VIIL. Pre Arterial RAO 
Post Arterial RAO 
VIII. Pre Arterial AP+Lat RAO+LA0O 
Post Arterial AP, RAO 


Cleft Mitral Mitral Appearance of LV 

Valve Regurgitation Outflow Tract 
+ Trace GD—moderate 
+ _ Trace GD—unchanged 
-+ O GD—marked 
+ Trace GD—mild 
+ e) GD—moderate 
+ 4+ GD—moderate 
4- 2+ GD—slightly less 
F O GD—mild 
o O GD—moderate 
o o GD—unchanged 
+ 2+ GD-——~moderate 
A O GD—slightly less 


i= No angiography performed; 2= Cardiac malposition; 3= Unable to determine anatomy; GD= “Gooseneck” deformity. 
Mild 


Moderate: degrees of left ventricular outflow tract narrowing. 
Marked 


Note: Case VII—Mitral valve thickened and irregular but no cleft. 


in each patient, but occasionally appeared 
to be somewhat less striking compared to 
the preoperative study (Fig. 4B; and 
Table 11). 


DISCUSSION 


The anatomic findings in preoperative 
patients with endocardial cushion defect as 
demonstrated by the left ventriculogram, 
were reviewed by Baron eż al! During ven- 
tricular systole, the right border of the left 
ventricle is formed by the abnormal cleft 


anterior mitral leaflet. This margin ap- 
pears irregular and scalloped because of the 
multiple abnormal chordae incorporated 
into it. The nonopaque notch frequently 
seen marks the location of the cleft. It is 
produced when the thickened, free edges of 
the cleft leaflet coapt. When the edges do 
not coapt completely, regurgitation of con- 
trast material into the left atrium is seen at 
this point. In diastole, the left ventricular 
outflow tract 1s narrowed and more hori- 
zontal than is normal. This appearance also 
is due to the displacement, inferiorly and 





Fic. 4. Case v. Postoperative left ventricular angio- 
grams in the anteroposterior projection (same 
patient as in Figure 3, A-D). (4) During systole 
persistence of abnormal position of mitral valve 
with its irregular, scalloped margin and cleft. 
(B) During diastole the “gooseneck” deformity of 
left ventricular outflow tract persists and is better 
seen because there is less mitral regurgitation and 
no left-to-right shunting. 
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medially, of the mitral valve and has been 
called the “gooseneck deformity” of the 
left ventricular outflow tract. 

These same findings were demonstrated 
in our 5 adult patients with a form of endo- 
cardial cushion defect (ż.e., ostium primum 
defect) who had preoperative ventriculog- 
raphy performed. We were interested in 
the effect, if any, of surgery on these an- 
atomic findings. Surgical repair of the large 
cleft in the anterior leaflet of the mitral 
valve might be expected to result in aboli- 
tion of the mitral regurgitation and change 
the appearance of the abnormal anterior 
leaflet on left ventriculography. Postoper- 
ative angiocardiograms have been ob- 
tained in previously reported cases of the 
ostium primum form of endocardial cushion 
defect with varied results. Rastelli eż al.’ 
stated that the characteristic appearance 
of the left ventricle, including the non- 
opaque notch seen in systole, persisted 
after surgical repair of the cleft mitral 
leaflet in 2 cases of the partial form of 
atrioventricular canal in which left ven- 
triculography was performed postopera- 
tively. They did not mention any change or 
persistence of any diastolic abnormalities 
in these 2 cases. Griffiths eż a/.® performed 
postoperative left ventricular angiography 
in 8 patients with ostium primum defect. 
Each patient showed persistence of the 
characteristic preoperative deformity of 
the medial border of the left ventricular 
outflow tract seen in systole. However, they 
felt that the left ventriculograms frequently 
showed a change in the contour and amount 
of narrowing of the outflow tract as seen in 
diastole. They stated that the “gooseneck” 
tended to be less narrowed and in some 
cases the region returned to a near normal 
appearance. 

The persistence of the “gooseneck” 
would not be surprising when one considers 
its anatomic basis. Blieden eż al.’ presented 
2 cases of the complete form of endocardial 
cushion defect where this deformity, as 
demonstrated by left ventriculography, 
persisted after surgical repair in which the 
ventricular septum was built up with syn- 
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thetic material and the natural mitral 
valve was replaced by a prosthesis. This 
group of i investigators undertook anatomic 
studies of specimens with endocardial 
cushion defect. Their findings agreed with 
those of Goor et al. and indicated that the 
diaphragmatic (inflow) aspect of the left 
ventricle and the posterior ventricular 
septum are short relative to the outflow 
length of the ventricular septum. Also, 
there i is a concave deficiency of the sub- 
aortic aspect of the septum. In diastole the 
mitral mechanism swings into the left ven- 
tricular outflow tract when the mitral 
valve opens. The anterior mitral leaflet 
tends to lie against the superior aspect of 
the ventricular septum and serves to out- 
line the extent and shape of the septum and 
of the left ventricular cavity. This gives the 
appearance of varying degrees of sub- 
aortic narrowing of the outflow track— 
cammonly known as the “gooseneck? de- 
formity. Persistence of the “gooseneck” 
following surgical correction of the defi- 
ciency of the ventricular septum appears to 
be related to the short nature of the inflow 
part of the left ventricle at its diaphrag- 
matic aspect, since this part of the heart is 
hot altered by the surgical procedures 
described. 

` In the partial type of endocardial cushion 
ee (i.e. ostium primum defect) the 
Same deficiencies of the inflow length and 
ventricular septum as in the complete form 
are seen but usually to a lesser extent. 
There is no ventricular communication, 
but the abnormal anterior mitral leaflet still 
will outline the deficient ventricular septum 
in: diastole. 

: The left ventricular angiogram in all 8 
of our patients demonstrated persistence 
of the irregular medial border in systole 
due to the nature of the anterior mitral 
leaflet. In the 7 patients who had a cleft 
anterior mitral leaflet, the radiolucent 
notch representing the cleft was still dem- 
onstrated. In diastole, the appearance 
of the “gooseneck” deformity also per- 
sisted, but occasionally to a lesser degree 
when compared to preoperative studies. 
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Repair of the cleft in the mitral valve 
may have caused some restriction: of the 
movement of the anterior leaflet into the 
outflow tract thus causing the “neck” to 
appear slightly wider in some cases. Post- 
operative changes in the appearance of the 
left ventricle during systole or diastole are 
therefore minimal. 

Our study is comparable to that pre- 
sented by Griffiths et al! except that their 
patients were younger with a mean age of 
10 years. Only 1 of their 8 patients showed 
postoperative mitral insufficiency on bi- 
plane (AP and lateral) serial rapid films 
(6/sec.). In 3 of our 8 patients, single plane 
cineangiography in the RAO projection 
demonstrated mild degrees of mitral re- 
gurgitation. This difference in filming tech- 
nique may account for the higher detection 
of mitral regurgitation in our series. 


SUMMARY 


Comparison of the left ventricular an- 
giographic anatomy pre- and postopera- 
tively has demonstrated that the surgical 
repair of both the atrial septal defect and 
cleft mitral valve in adult patients with an 
ostium primum defect causes very little 
change in the characteristic angiographic 
picture of the left ventricle, the left ven- 
tricular outflow tract or the mitral valve. 

Of 8 patients studied pre- and postoper- 
atively, all had complete closure of the de- 
fect. Postoperatively 3 had persistent mild 
mitral insufficiency. The radiolucent notch 
representing the cleft in the anterior leaflet 
was seen in 6 of 8 cases postoperatively de- 
spite suture repair. 

The medial border of the left ventricle in 
systole, which is formed by the displaced 
anterior leaflet of the mitral valve, was 
markedly irregular due to the abnormal 
leaflet in all 8 cases. During diastole the left 
ventricular outflow tract had a similar ap- 
pearance in both pre- and postoperative 
angiograms, with persistence of the typical 
“gooseneck” deformity. 

Left ventricular angiography by retro- 
grade arterial catheterization utilizing cine- 
angiography is the optimal technique for 
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THE IMPORTANCE OF SELECTIVE ANGIOGRAPHY OF 
SYSTEMIC ARTERIAL SUPPLY TO THE LUNGS IN 
PLANNING SURGICAL CORRECTION OF 

PSEUDOTRUNCUS ARTERIOSUS* | 
By DAVID C. LEVIN, M.D.,t HAROLD A. BALTAXE, M.D., HENRY P. GOLDBERG, M.D., 
MARY ALLEN ENGLE, M.D., PAUL A. EBERT, M.D., THOMAS A. SOS, M.D., 
and AARON R. LEVIN, M.D. 


NEW YORK, NEW YORK 


Te term “‘pseudotruncus arteriosus” 
has been applied to the severe form 
of tetralogy of Fallot in which atresia of 
the pulmonic valve and varying lengths of 
the main pulmonary trunk are present.** 
The associated intracardiac abnormalities 
include ventricular septal defect and a 
stenotic or atretic infundibular portion of 
the right ventricle. In the commonest form, 
right and left pulmonary arteries are pres- 
ent and join together in a confluence at the 
distal end of the atretic main pulmonary 
artery segment. Blood passes from the 
aorta to the pulmonary circulation by way 
of systemic arteries which arise from the 
aortic arch, brachiocephalic arteries or 
descending thoracic aorta and anastomose 
with the pulmonary arterial tree. near the 
hilum: of the- lung.’ It is often not clear 
whether these’systemic arteries represent a 
patent ductus arteriosus (PDA), bronchial 
arteries or remnants of the primitive inter- 
segmental arteries.? Pseudotruncus arteri- 
osus is diagrammatically represented in 
Figure 1. 

Type IV truncus arteriosus is a related 
malformation characterized by complete 
absence of pulmonary arteries due to fail- 
ure of development of the sixth aortic 
arches.?43 Blood passes from the aorta 
to the lungs directly by way of one or more 
enlarged systemic arteries. 

The difference between pseudotruncus 
and Type IV truncus arteriosus is therefore 
relatively clear-cut from a theoretic view- 





Fie. 1. Diagram of the blood flow pattern in pseudo- 
truncus arteriosus. The ventricular portion of the 
heart is shown with a septal defect, along with an 
atretic pulmonic valve and main pulmonary 
artery. The systemic-pulmonary connection is 
depicted here as a single vessel arising from the 
descending thoracic aorta. In actuality, there may 
be several connecting vessels arising from the 
arch, descending aorta or the brachiocephalic 
arteries. 


point, pulmonary arteries being present in 
the former and absent in the latter. The 2 
malformations are quite similar, however, 
from clinical and electrocardiographic view- 
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points!:44 and numerous authors have had 
difficulty distinguishing them by angio- 
cardiographic methods.*%*!® In earlier 
years, this distinction was purely of aca- 
demic interest since both were considered 
inoperable lesions. Recently, however, ef- 
fective techniques have been devised for 
surgical correction of pseudotruncus and 
certain cases of Type IV truncus arterio- 
sus.24:13 Decisions as to the feasibility of 
surgery and the exact type of operation to 
be performed rely to a large extent upon 
precise angiographic demonstration of pul- 
monary vascular anatomy. 


SURGICAL CONSIDERATIONS 


The basic principles of surgical repair of 
pseudotruncus arteriosus have been de- 
scribed by McGoon et al.) and Doty ef 
al» The systemic-pulmonary communicat- 
ing vessels are divided at their origins. 
The ventricular septal defect is closed in 
such a way as to direct left ventricular 
blood into the aorta. Finally, direct com- 
munication is established between the 
right ventricle and the post-atretic con- 
fluence of the pulmonary arteries by means 
of an aortic homograft" or a valved con- 
duit.2 Venous blood is thus directed from 
the right ventricle through the aortic 
homograft or conduit to the pulmonary 
arteries and then through the lungs. After 
returning to the heart, oxygenated blood 
passes out the aorta. The procedure re- 
stores an entirely normal flow pattern and 
has so far proven effective for this previ- 
ously inoperable lesion. The outlook is most 
favorable when the systemic-pulmonary 


communications contain narrowed seg- 


ments which protect the lungs against 
systemic arterial pressure prior to surgery. 

A similar but somewhat riskier type of 
repair can be carried out in certain cases of 
Type IV truncus arteriosus in which each 
lung is supplied entirely by 1 or 2 large 
systemic arteries, preferably containing 
proximal segmental stenoses. These vessels 
are divided and then reimplanted into the 
distal end of the homograft or conduit ex- 
tending from the right ventricle." In 
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those patients with Type IV truncus ar- 
teriosus having multiple smaller bronchial 
or systerhic arteries instead of 1 or 2 large 
arteries, surgical correction is not possible 
at this time. 


ANGIOGRAPHIC CONSIDERATIONS 


Right ventricular angiocardiography in 
pseudotruncus arteriosus demonstrates the 
ventricular septal defect, a large overriding 
aorta, and the absence of antegrade filling 
of a main pulmonary artery. The narrowed 
infundibular portion of the right ventricle 
ending’ blindly at the atretic pulmonic 
valve may be seen. Injection of contrast 
medium into the thoracic aorta sometimes, 
but not always, shows that pulmonary ar- 
teries are present. The enlarged aorta re- 
ceives the entire output of both sides of the 
heart and the flow rate 1s very rapid. Ade- 
quate aortic opacification is thus difficult 
to achieve. Adequate opacification of the 
pulmonary arteries is even less likely to 
occur, since they receive blood indirectly 
through the systemic arteries. It is -for this 
reason that difficulties are often encoun- 
tered in evaluating the pulmonary circula- 
tion in patients with this type of malforma- 
tion. 

Even if the aortogram succeeds in dem- 
onstrating the presence of pulmonary ar- 
teries, it is unlikely to reveal the detailed 
anatomic information necessary for plan- 
ning operative repair. The surgeon must 
know, for example, whether a central con- 
fluence of the pulmonary arteries exists, 
into which the homograft or conduit can be 
inserted. The adequacy of development of 
the more distal pulmonary arterial tree 
must also be determined. In some cases, the 
pulmonary arteries may be hypoplastic and 
therefore incapable of transporting the 
entire output of the right heart to the 
lungs.! Other patients have confluent pul- 
monary arteries which receive. blood from a 
large systemic artery, but then supply 
only parts of both lungs. The remaining 
lung tissue 1s perfused by other bronchial 
or systemic arteries which arise directly 
from the aorta and which are apparently 
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not connected to the pulmonary circula- 
tion. Cases of this sort seem to exhibit 
features of both pseudotruncus and Type 
IV truncus arteriosus malformations. The 
homograft or conduit operation may be in- 
advisable if the pulmonary arteries perfuse 
only small portions of the lungs. 

Because it is necessary to map the pul- 
monary artery anatomy so precisely, we 
have recently been performing selective 
angiography of the systemic arteries sup- 
plying the lungs in cases in which a diag- 
nosis of pseudotruncus has been enter- 
tained. This approach was initially de- 
scribed by Chesler ef a/.! Scrutiny of the 
thoracic aortogram should indicate the 
location of these systemic arteries. The 
largest ones are catheterized selectively 
utilizing precurved polyethylene or woven 
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dacron catheters. Volume and flow rate of 
injected contrast material are chosen ac- 
cording to the size of the patient, the 
catheter, and the vessel being injected. No 
individual injection exceeds 1 cc. of con- 
trast material per kilogram of body weight. 
Rapid serial roentgenograms are simulta- 
neously exposed in the frontal and lateral 
projections. The rapid injection of a rela- 
tively large bolus of contrast material di- 
rectly into the systemic arteries will result 
in retrograde filling of the pulmonary arte- 
ries, if any are present, and determination 
of their degree of development. 

The accompanying illustrations clearly 
indicate the importance of using this ap- 
proach in evaluating patients with pseudo- 
truncus arteriosus. Figure 2, Æ-C, 1s a 
study performed 6 years ago before the 





Fic. 2. (4) Frontal projection of a descending thoracic 
aortogram in a patient with pseudotruncus arteriosus. 
There appear to be at least 3 and possibly more systemic 
arteries supplying peripheral vessels within the lungs 
which have the configuration of pulmonary arteries. 
Note the stenoses within the systemic-pulmonary com- 
munications (white arrowheads). (B and C) Simulta- 
neous frontal and lateral roentgenograms later in the 
sequence. Retrograde filling of right and left pulmonary 
arteries has occurred via the systemic arteries. The pul- 
monary arteries join together in a central confluence 
(white arrows) distal to the atretic segment. These cen- 
tral pulmonary arteries appear somewhat hypoplastic 
and it is not possible to determine whether they connect 
with all the peripheral segments of both lungs or only 


some of them. 


Voi. 121, No. 3 
present technique was adopted. The diag- 
nosis of pseudotruncus was established, but 
since surgical repair was not yet available, 
additional information was not required. 
There appear to be at least 3 large systemic 
arteries arising from the descending aorta 
and perfusing the lungs. A confluence of 
right and left pulmonary arteries can be 
seen, having filled in retrograde fashion via 
the systemic vessels. The pulmonary arte- 
ries are rather small, however, and it is 
questionable whether they connect with all 
the peripheral segments of both lungs. By 
current standards, this represents an in- 
adequate study, since it does not establish 
whether the patient is a favorable candi- 
date for surgery. 

Figure 3, A-F, is a study of a patient with 
pseudotruncus who also has 3 large sys- 
temic arteries arising from the descending 
aorta. Individual selective angiograms show 
that one perfuses most of the right upper, 
middle and lower lobes, but does not ap- 
pear to connect with a central pulmonary 
artery. Another perfuses the anterior and 
lingular segments of the left upper lobe 
and the left lower lobe. This vessel also 
fails to connect with a pulmonary artery. 
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The third appears to directly fill a conflu- 
ence of right and left pulmonary arteries 
which in turn perfuse the right middle and 
right lower lobes and the apical-posterior 
segment of the left upper lobe. The initial 
thoracic aortogram had demonstrated the 
presence of the confluence of right and left 
pulmonary arteries and could have errone- 
ously suggested that the patient was there- 
fore an optimal surgical candidate. How- 
ever, the selective systemic arteriograms 
showed that, although pulmonary arteries 
are present, they perfuse only parts of both 
lungs. While surgery is feasible in such a 
case, the anatomic arrangement is not ideal. 
Because of persistent limitation of activity 
and cyanosis, a homograft operation was 
performed and the patient has done quite 
well during the ensuing 6 months. Post- 
operative right ventriculography shows 
that the graft is functioning normally, but 
that, as predicted, it only perfuses the right 
middle and right lower lobes and the apical- 
posterior segment of the left upper lobe. 

Figure 4, 4 and B, is a study of a patient 
with pseudotruncus in whom selective angi- 
ography of a very large systemic artery fills 
a confluence of right and left pulmonary 
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Fic. 3. (4 and B) Simultaneous frontal and lateral views of a descending thoracic aortogram in a second 


patient with pseudotruncus arteriosus. Large systemic arteries supply peripheral vessels within the lungs 
having the configuration of pulmonary arteries. There is retrograde filling of what appear to be right and 
left pulmonary arteries (black arrowheads). It is not clear whether these central pulmonary arteries are 
connected with all peripheral segments of both lungs. 
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Fic. 3. (C and D) Selective argiography of one systemic artery supplying most of the right upper, middle 
and lower lobes. There is no apparent connection with the right pulmonary artery. (E and F) Selective 
angiography of a second systemic artery supplying the left lower lobe and the lingular and anterior seg- 
ments of the left upper lobe, but not its apical-posterior segment. There is no apparent connection with the 
left pulmonary artery. 


arteries. [These in turn perfuse the entire tree, this patient would be a better surgical 
right lung and most of the left lung. A candidate than the patient shown in Figure 
separate small bronchial artery perfuses the 3, 4-7. The operation had not yet been 
lingular region. Since almost all pulmonary performed at the time this paper was writ- 
tissue is supplied by the pulmonary arterial ten. 





Fic. 3. (G and H) Selective angiography of a third systemic artery fills the left and right pulmonary arteries 
directly. Their confluence at the distal end of the atretic segment is clearly seen. The left pulmonary artery 
supplies the apical-posterior segment of the left upper lobe and the right pulmonary artery supplies the 
right middle and right lower lobes. Note that the right middle and right lower lobes also were supplied by 
the first systemic artery. Although well-developed confluent right and left pulmonary arteries are therefore 
demonstrated, they directly perfuse only approximately half of the lung tissue. (J and 7) Postoperative 
right ventriculography. An aortic homograft connects the right ventricle and the central confluence of the 
right and left pulmonary arteries. The graft is functioning well, but flow passes only to those segments which 
were perfused directly by right and left pulmonary arteries on the preoperative study. 
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I'1G. 4. (4 and B) Selective angiography of a large systemic artery arising from the right side of the descending 
thoracic aorta in a third patient with pseudotruncus arteriosus. The right and left pulmonary arteries and 
their confluence (white arrows) fill rapidly in retrograde fashion. Note that the right pulmonary artery is 
in direct continuity with all peripheral segments of the right lung and that the left pulmonary artery is in 
direct continuity with most segments of the left lung. Filling of the left lower lobe arteries is somewhat de- 
layed due to the retrograde filling pattern of the central pulmonary vessels. A thoracic aortogram (not 
shown) suggested that the lingular area was supplied by a separate systemic artery originating from the 
descending thoracic aorta. 


The patient shown in Figure 5 has a rela- 
tively normal left pulmonary artery which 
receives blood through a systemic vessel 
resembling a PDA. No pulmonary arteries 
were visualized on the right. The right lung 
appeared to be supplied entirely by small 
bronchial arteries. A graft connecting the 
right ventricle with the left pulmonary 
artery would be feasible, but there is no 
way of restoring a physiologic flow pattern 
on the right. 

In addition to the 4 cases discussed 
above, our experience has included 6 earlier 
cases with similar malformations. All 6 
were studied by angiocardiography and p a a ; 

; ‘IG. §. Selective arteriography of a systemic artery 
thoracic aortography, but none had selec- resembling a patent ductus arteriosus in a patient 
tive angiography. In 3 cases it was not pos- with pulmonary atresia and dextrocardia. A nor- 
sible to definitely conclude whether the mal left pulmonary artery is visualized, but the 
lesion. ‘was pseudotruncus or Type IV entire right pulmonary arterial tree is absent. 


T] h fe] Thoracic aortography (not shown) indicated that 
truncus arteriosus. Ihe other 3 were felt to the right lung was supplied by numerous small 


have pseudotruncus arteriosus, but in each bronchial arteries. 





Vor. 121, No. 3 


instance the degree of definition of pulmo- 
nary artery anatomy was suboptimal. 


SUMMARY 


Selective angiography of large systemic 
arteries which appear to supply blood to 
the lungs should be performed in patients 
with suspected pseudotruncus arteriosus 
(tetralogy of Fallot with pulmonary atre- 
sia) in an attempt to accurately define 
the post-atretic pulmonary artery anatomy. 

If pulmonary arteries are in fact present, 
this technique greatly enhances the possi- 
bility of visualizing them, thereby estab- 
lishing the diagnosis of pseudotruncus ar- 
teriosus, while ruling out Type IV truncus 
arteriosus. It will also show whether a con- 
fluence of right and left pulmonary arteries 
exists, whether the peripheral pulmonary 
branches are adequately developed, and 
whether they supply blood to all or only 
parts of both lungs. 

Surgical correction of this congenital 
lesion is now considered advisable in many 
cases and this information is of great im- 
portance in proper planning of the opera- 
tive procedure. 


David C. Levin, M.D. 
Department of Radiology 
State University of New York 
Downstate Medical Center 
450 Clarkson Avenue 
Brooklyn, New York 11203 
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BRONCHOCUTANEOUS FISTULA AS A LATE 
COMPLICATION OF PERMANENT 
EPICARDIAL PACING* 

By CHARLES J. TEGTMEYER, M.D.,t JAMES G. HUNTER, Jr., M.D.,t 
and THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


retin implantation of a perma- 
nent pacemaker to stimulate the heart is 
a well-established. procedure of great bene- 
fit. Once a pacemaker has been installed, 
the physician’s attention is directed not 
only to the patient’s illness but also to the 
unique complications of permanent pacing. 
Since the implanted pacemaker system rep- 
resents a large foreign body, infection is not 
a rare complication. 

The following case illustrates a broncho- 
cutaneous fistula as a late complication of 
permanent epicardial pacing. | 


REPORT OF A CASE 


M.J., a 62 year old mild diabetic male, was 
readmitted to the University of Virginia Hos- 
pital in January 1973 for replacement of a pulse 
generator and evaluation of a chronic draining 
sinus in the left upper abdominal wall. 

The patient had been seen initially in 1960 
for evaluation of syncope. He subsequently de- 
veloped complete heart block, and in 1965 a 
Medtronic Model 5870 pacemaker was inserted. 
The epicardial leads were implanted trans- 
thoracically, and the generator was placed in 
the left anterior abdominal wall. 

In August 1967, the patient received prophy- 
lactic antibiotics and the power pack was re- 
placed under local anesthesia. The patient’s 
postoperative course was uneventful. He did 
well until April 1968 when a suture abscess de- 
veloped in the upper portion of the battery 
pouch. The patient received systemic anti- 
biotics without improvement. Consequently, 
the suture abscess was excised, and the upper 
portion of the generator pouch was revised on 
April 15, 1968. An abscess with a persistent 
draining fistula developed in the generator 
pouch and a partial herniation of the pulse 
generator ensued. 


On August 5, 1968, a skin flap was rotated to 
cover the generator. Despite irrigation with 
hydrogen peroxide and antibiotic solutions, the 
fistula continued to drain purulent material. 
Cultures revealed growths of Staphylococcus 
aureus and Pseudomonas aeruginosa. 

In September 1968, a transvenous pacemaker 
was inserted, and the generator was implanted 
in the right anterior chest wall. The epicardial 
pacemaker was removed, and the fistulous tract 
excised. However, the transthoracic leads were 
divided and left in place, anchored to the rectus 
fascia. The abdominal pouch was drained and 
irrigated. The wound closed, but the draining 
fistula reappeared and persisted despite local 
irrigations and systemic antibiotics. 

The patient remained in satisfactory condi- 
tion in spite of the draining fistula until the 
winter of 1972 when he developed a chronic 
productive cough, anorexia, weakness and a 
10 pound weight loss. The patient was re- 
admitted to change the ,transvenous generator 
and to evaluate the fistula. 

Physical examination revealed a fistula in the 
left upper abdominal wall which drained puru- 
lent material. The old epicardial leads pro- 
truded from the sinus tract when the patient 


. hyperextended his spine. 


A roentgenogram of the chest revealed an in- 
filtrate in the lingula (Fig. 1). A sinogram was 
obtained by injecting the fistulous tract. The 
fistula was found to communicate with the peri- 
cardium and the lingular division of the left 
upper lobe bronchus (Fig. 2; and 3). 

The bronchocutaneous fistula was confirmed 
at thoracotomy. The fistula was ligated, and the 
old epicardial leads were removed. 


DISCUSSION 


The placement of foreign material inside 
the body carries with it a certain risk of 
infection. Schowengerdt and Masangkay?’ 


* From the Department of Radiology, University of Virginia Medical Center, Charlottesville, Virginia. 
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reviewed the literature from 1965 to 1970 
on transvenous pacing and found the rate 
of infection to be 5.2 per cent. The rate of 
infection in epicardial pacing has been vari- 
ously reported from o per cent!® to 42 per 
cent.’ Harris ef al” found a significantly 
lower incidence of sepsis and rejection when 
using the endocardial system as compared 
to the epicardial system. However, a study 
by Gadboys eż al. of 190 patients indicates 
a similar rate of infection for the 2 types 
of pacemakers. In their report, 91 patients 
received an epicardial pacemaker resulting 
in 2 cases of infection, and 9g patients re- 
ceived a transvenous pacemaker resulting 
in 3 cases of infection. Firor eż a/.4 reported 
48 cases of pacemaker implantation with 
epicardial leads and 48 cases with trans- 
venous leads. There were 2 infections fol- 
lowing thoracotomy and 5 infections asso- 
ciated with transvenous insertion. Thus, 
infection is not an uncommon complica- 
tion of permanent pacing. 

When the infection is localized, it pre- 
sents as pain over the generator site. The 
pain tends to disappear when a sinus de- 
velops, draining the infected pocket. If the 
infection is not controlled, the generator 
may be extruded. The infection may travel 
along the wires to the myocardium result- 
ing in an increase in the stimulation thresh- 
old, and septicemia may develop. Endo- 





FıG. 1. Posteroanterior chest roentgenogram reveals 
an infiltrate in the lingula. The old epicardial 
leads remain in the left thorax. The functicning 
transvenous pacemaker is seen in good position. 


Bronchocutaneous Fistula 


615 





> +... 


Fic. 2. A sinogram obtained by injecting contrast 
material into the cutaneous fistula (arrows). The 
connection between the fistulous tract which ex- 
tends along the epicardial leads, the pericardium 
and the lingular bronchus, 1s demonstrated. 





Fic. 3. A follow-up posteroanterior chest roentgeno- 
gram demonstrates the bronchocutaneous fistula 
and the lingular infiltrate (arrow). 
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carditis hás been reported.” Septic pulmo- 
nary emboli have also occurred.* Death 
may result, from these complications. 

The guiding principle in the management 
of infécted- pacemakers has been the re- 
moval of all foreign material including the 
generator and the electrodes.?:4.7.51° A new 
pacemaker is then implanted at a different 
site. More recently, however, local de- 
bridement and irrigation with antibiotic 
solutions have been advocated in the treat- 
ment of infected pulse generators. 

The patient in the present report was 
treated by irrigation of the pouch and when 
this failed the generator was removed. 
However, the leads were left in placé, and 


the infection traveled along the leads to the. 


heart and to the adherent lung resulting in 
a bronchocutaneous fistula. 

This case suggests that the management 
of infected pulse generators with local de- 
bridement and irrigation should be cau- 
tiously re-evaluated. 


SUMMARY 


Although local debridement and irriga- 
tion may control some pacemaker infec- 
tions, the present case illustrates the need 
for careful monitoring of infected pace- 
makers. The value of the sinogram in the 
evaluation of infected pacemakers is dem- 
onstrated. = 

If the infection persists despite vigorous 
therapy, a sinogram should be obtained to 
ascertain the extent of the fistulous tract. 
The infected pacemaker is not an ordinary 
wound infection since the pacing wires lead 
inward to the heart. 


Charles J. Tegtmeyer, M.D. 
Department of Radiology 

University of Virginia Medical Center 
Charlottesville, Virginia 229¢1 
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ROENTGENOGRAPHIC EVALUATION OF DISSECTING 
ANEURYSMS OF THE AORTA* 


By MICHAEL C. BEACHLEY, M.D., KLAUS RANNIGER, M.D., 
and FRANZ-JOSEPH ROTH, M.D. 


RICHMOND, VIRGINIA 


i dissecting aneurysms of the aorta 
carry a very high mortality during the 
first 48 hours after onset. The diagnosis 
must be made and therapy instituted 
promptly if the mortality rate is to be 
lowered significantly. Although the clinical 
history and physical findings may be very 
suggestive of dissecting aneurysms, ‘‘clear- 
cut” cases may still be misdiagnosed.” The 
definitive diagnosis, therefore, must be 
made by angiography. The angiography 
must be performed as an emergency pro- 
cedure as soon as the patient’s condition 
allows. 

The proponents of antihypertensive drug 
therapy claim that 80 per cent of the pa- 
tients with dissecting aneurysms should be 
treated medically. Surgical therapy 1s re- 
served for those cases which: (1) cannot be 
controlled with drugs; (2) suggest impend- 
ing rupture; (3) have massive aortic valve 
insufficiency; (4) have occlusion of major 
aortic branches.!2 Some surgeons feel that 
all cases with the dissection beginning in 
the ascending aorta should be treated by 
surgery.2 It is therefore imperative in the 
drug treated patients to angiographically 
establish the diagnosis, and in the surgical 
patients, outline the exact anatomy of the 
dissection to determine the surgical ap- 
proach and type of procedure which should 
be performed. 


PATHOLOGY 


Most authors believe that medial degen- 
eration of the aortic wall is the basic lesion 
predisposing to a dissecting aneurysm.’ Ar- 
teriosclerosis may be present because of the 
age of most of these patients, but is more 
likely a coincidental finding than a signifi- 
cant contributing factor in the dissection. 


The distribution of dissecting aneurysms 
supports this; 7.e., dissecting aneurysms are 
most common in the ascending aorta where 
arteriosclerosis is uncommon, and dissec- 
tions rarely begin in the lower abdominal 
aorta where arteriosclerosis 1s very com- 
mon. 

For a more detailed review of the patho- 
genesis, the exhaustive review by Hirst eż 
al should be consulted. Briefly, their re- 
view concludes that arteriosclerosis 1s an 
intimal disease which may cause atrophic 
and hyaline changes in the media, but not 
the cystic type of medionecrosis which pre- 
disposes to dissection. Only 10 of 74 pa- 
tients with dissecting aneurysms under the 
age of 40 had more than minimal arteri- 
osclerosis. On the other hand, in a series of 
212 cases of dissecting aneurysms of the 
aorta, cystic medial necrosis was present in 
62.5 per cent. Miscellaneous forms of 
medial degeneration including hyaline 
changes, elastic and muscle tissue loss, 
scarring of the media, and nonspecific 
changes were seen in an additional 17.3 per 
cent. Arteriosclerosis occurring alone was 
seen in only 1.4 per cent, and the media was 
histologically normal in 16 per cent. 

The consensus of opinion regarding the 
initial event in dissection is rupture of the 
vasa vasorum because the degenerated 
media fails to provide sufficient support for 
these vessels. An intimal tear subsequently 
develops, exerting pulsatile arterial pres- 
sure on the medial hematoma, resulting in a 
longitudinal cleavage of the aortic media. 
The so-called dissecting aneurysm is really 
a dissecting hematoma separating layers of 
degenerated aortic media. The hyperten- 
sion present in most of these patients ac- 
celerates the dissection, and it is the reduc- 


* From the Department of Radiology, Virginia Commonwealth University, Medical College of Virginia, Richmond, Virginia. 
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Fig. 1. Classification of dissecting aneurysms (De- 
Bakey’s classification). 
Type 1 begins in ascending aorta and extends 
distal to the aortic arch. 
Type 1 begins in and is confined to the ascend- 
ing aorta, 
Type ur begins at or just distal to the left sub- 
clavian artery and extends distally from that 


point. 


tion of this driving force which is the goal of 
antihypertensive medication. 8 


CLASSIFICATION 


From a diagnostic, prognostic, and thera- 
peutic point of view, DeBakey’s classifica- 
tion is the most useful one (Fig. 1).2 He 
classified Type 1 as those which begin just 
above the aortic valve cusps and extend to 
the descending thoracic aorta, and fre- 
quently to the abdominal and iliac vessels. 
Type n begins in the ascending aorta and 
stops at the level of the brachiocephalic 
vessels, and may dissect into one or more of 
these vessels. Type m1 begins at or just dis- 
tal to the origin of the left subclavian 
artery and dissects a variable distance 
down the descending aorta. Daily ef al. 
believe that all patients who have dissec- 
tions involving the ascending aorta should 
be operated upon. Accordingly, they clas- 
sify dissecting aneurysms into only 2 
groups, Type A, being those involving the 
ascending aorta (DeBakey’s Type 1411), 
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and Type B, which begin at the left sub- 
clavian artery (DeBakey’s Type m). 

Approximately 60 per cent of dissecting - 
aneurysms begin in the ascending aorta, 
consisting of 46 per cent Type 1 and 14 per 
cent Type u. Approximately 35 per cent 
are Type 11, and the remaining § per cent 
begin in the descending thoracic and ab- 
dominal aorta. 

The most common cause of death is rup- 
ture of the dissection into the pericardium, 
and this occurs in those patients where the 
dissection begins in the ascending aorta. 
Therefore, many patients with Type 1 and 
u dissections die in the first few hours after 
onset of the dissection, and are never 
studied. At aortography, therefore, a 
greater percentage of patients can be ex- 
pected to have Type 111 lesions.’ 


MATERIAL 
Table 1 indicates the material used in 
compiling this report, and the distribution 
of patients presented in this table agrees 
well with those previously reported. Our 
series, therefore, is a representative sample 
of all patients with dissecting aneurysms. 


ROENTGENOGRAPHIC FINDINGS 
CHEST ROENTGENOGRAPHY 
Most patients will have suspicious chest 
roentgenograms. However, a negative chest 


TABLE I 
CASE MATERIAL 


Total No. Cases 49 
No. of 
Pe Gent Per =n 
Sex: Male 37 76 
Female 12 24 
Type I 24 49 
II 9 18 
III 16 33 
Cystic Medial Necrosis 25 64 
(39 patients with tissue 
examination) 
Hypertension 34 69 
Age Range 11-80 years 


Average Age 55.3 years 


VoL. 121, No. 3 
roentgenogram does not rule out a dis- 
secting aneurysm. The most common find- 
ing is widening of the superior mediastinum 
and aorta found in approximately 70 per 
cent of patients. This was the most com- 
mon plain roentgenographic sign in our 
series. Other findings include enlargement 
and haziness of the aortic knob, tracheal 
displacement to the right and enlargement 
of the descending aorta (Fig. 2). The 
tracheal shift may be a very helpful clue to 
the diagnosis, since frequently the initial 
roentgenograms are taken with a portable 
unit, and the heart and mediastinum are 
both magnified. The trachea normally 
should remain in the midline, however. 
Since hypertensive patients often have 
aortic dilatation, comparison with previous 
chest roentgenograms is very helpful. The 
demonstration of progressive widening of 
the mediastinum is strong evidence of a dis- 
secting aneurysm. Another helpful sign is a 
distance of greater than 1 cm. between the 
calcified intima and the outer margin of the 
aorta. In Type 11 lesions, disproportionate 
enlargement of the ascending aorta relazive 





P > 3 m 





Upright posteroanterior chest roentge1o- 


Fic. 2. 
gram. The descending aorta is abnormally large 
with a relatively normal ascending aorta and arch. 
This was a Type 11 dissection. 
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to the arch may be seen. An associated 
pleural effusion, most commonly on the 
left, is an ominous sign and indicates that 
the aneurysm is leaking. Cardiomegaly, al- 
though frequently present, 1s not a helpful 
sign unless it occurs acutely and indicates 
aortic insufficiency. 


ANGIOGRAPHY 


Angiography in dissecting aneurysms, in 
our opinion, must be performed by direct 
aortography. The visualization of the aorta 
after venous injection is insufficient in 
many cases to define the anatomy, particu- 
larly in patients with a low cardiac output, 
congestive failure, and aortic insufficiency. 
The very important diagnosis of aortic in- 
sufficiency cannot be made by a venous in- 
jection, and the presence of occlusions of 
major branch vessels is frequently not seen. 

Aortography can be performed by a per- 
cutaneous approach from either the axillary 
or femoral arteries. The right axillary ap- 
proach may be complicated by involvement 
of the innominate artery by the dissection, 
and also has the disadvantage that it is 
more difficult to do injections into the de- 
scending thoracic and abdominal aorta to 
identify the double channel and appraise 
the status of major visceral branches. 
Usually, however, these structures are well 
seen by injection into the aortic root, and 
many angiographers routinely use the 
axillary (or brachial) approach.° 

The femoral approach is equally satis- 
factory, but the retrograde advancement of 
the guidewire and catheter may be more 
dificult. The percutaneous puncture may 
enter into the false channel and the cathe- 
ter may lie entirely within the false chan- 
nel. Even with a puncture of the true 
channel, the catheter may enter the false 
channel at any point through a re-entry 
intimal tear. The advantage of the femoral 
approach, however, is that many anglogra- 
phers are more familiar with this approach, 
and it also allows injections at any level in 
the aorta, to better delineate the anatomy.’ 

In practice, our initial approach is de- 
termined by the status of the pulses. Oc- 
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Fic. 3. Retrograde aortogram, right posterior oblique 
(RPO) projection. The catheter is in the false 
lumen. Marked enlargement of the ascending 
aorta is present, and the intimal flap is visible in 
the root of the aorta, and can also be seen near the 
origin of the innominate artery (arrows). The 
aortic valves are not seen because the injection 
was made into the false lumen. 


casionally, because of Inability to pass a 
catheter into the true channel, or a need for 
a further anatomic definition of the dissec. 
tion, a second arterial puncture at another 
site is performed to complete the angio- 
graphic examination. 

If from the femoral approach, the cathe- 
ter does not advance beyond the aortic 
arch, a Type 11 dissection probably exists 
and the catheter is in the false channel. If 
free back flow of blood is present, a small 
hand test injection should be performed to 
confirm the position of the catheter. Its 
presence in the false channel can be con. 
firmed by lack of filling of any branch ves- 
sels, slow flow, and the crescentic opacifica- 
tion of only the upper and lateral portions 
of the arch and descending thoracic aorta. 
If flow is reasonably satisfactory, angi- 
ography can be safely performed with the 
hand injection of 30 cc. of contrast medium, 
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with filming over a 12 second period. Our 
routine views are the steep right posterior 
oblique and anteroposterior views, but fre- 
quently only the right posterior oblique is 
necessary for false channel injections. 

Inadvertent pressure injection into the 
false channel has been reported without 
complication. Nevertheless, hand injections 
into false channels are safer, and give satis- 
factory aortograms.°!° Our experience con- 
firms that this is a uniformly safe and valu- 
able procedure. Assuming that there is 
reasonable flow within the false channel, in- 
jection as described should be done without 
hesitation, and frequently will give essen- 
tial anatomic information not available 
from aortography with injection into the 
true lumen (Fig. 3). 

The catheter should then be withdrawn 
into the abdominal aorta, and re-advanced, 
since there may be several re-entry points 
where the true and false channel communi- 
cate distally in the aorta. Sometimes a 
catheter must be withdrawn almost to the 
arteriotomy site to get it into the true 
lumen. The previous course of the catheter 
in the false lumen identified the position of 
the false lumen, so advancement into the 
true lumen can usually be determined with- 
out test injections. If unsuccessful, a second 
puncture must be done in the opposite 
femoral artery or axillary artery, and this 
will often be successful in catheterization of 
the true lumen. 

The catheter should be positioned in the 
ascending aorta, and assuming good back 
flow, a test injection is performed to deter- 
mine its position. In Type 1 dissections, the 
catheter frequently passes into the ascend. 
ing aorta with ease, yet is in the false lumen. 
The presence of the catheter in the true 
lumen is determined at the test injection by 
visualization of the sinuses of Valsalva, 
filling of coronary arteries, aortic insuff- 
clency, narrowing of the true lumen, and 
rapid disappearance of the contrast me. 
dium. A catheter in the false lumen is 
characterized by decreased pulsation of the 
catheter, nonvisualization of the structures 
of the normal aortic root, and decreased 
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flow in the lumen. A hand injection of 30 cc. 
should be made into the false channel as 
outlined above, and then the catheter 
should be withdrawn and re-advanced into 
the true lumen, if possible. 

If the catheter is in the true lumen, a 
pressure injection should be done in both 
the steep right posterior oblique and the 
anteroposterior positions. Except in un- 
usual extenuating circumstances, 2 views of 
the thoracic aorta should always be ob- 
tained. The anteroposterior view of the ab- 
dominal aorta is usually sufficient. Oc- 
casionally, the abdominal aortogram may 
give a definitive diagnosis of a dissection 
which is equivocal on the thoracic aorto- 
grams, and essential information regarding 
visceral branches is obtained. The first ab- 
dominal aortogram is obtained by injection 
into the ascending aorta, since this may be 
the only entrance by which the false chan- 
nel in the abdominal aorta can be opacified. 
The flow may be quite slow, however, and 
aortograms must sometimes be done for as 
long as 20 seconds to fully visualize the ab- 
dominal aortic false channel. The timing 
sequence for the abdominal aortogram can 
easily be determined by observing the flow 
pattern on the thoracic aortogram. A sec- 
ond injection may be required just above 
the level of the diaphragm, to better 
delineate the abdominal aorta and its 
branches, assuming that the test injection 
does not show severe constriction of the 
lumen or other contraindications to injec- 
tion at this level. 


ANGIOGRAPHIC FINDINGS 


Of the 49 patients in this report, $9 per 
cent had aortography performed, and 
visualization of a double aortic lumen was 
the single most common finding. The com- 
plete aortographic examination should an- 
swer the following questions. Where does 
the dissection begin? How far distally does 
it extend? What is the magnitude of aortic 
insufficiency? What branch vessels, includ- 
ing the coronary arteries, show a compro- 
mise of their lumens, and are they supplied 
by the true or false channels? The following 
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Fic. 4. Retrograde aortogram (RPO). The only indi- 
cation of a dissecting aneurysm is the marked 
narrowing of the true aortic lumen in the descend- 
ing thoracic aorta. 


angiographic signs are helpful in answering 
these questions. 

(1) Intimal flap. A transverse lucent line 
in the ascending aorta, or longitudinal lu- 
cent line in the arch of the aorta, represents 
the elevated intima and portion of media 
separating the 2 channels (Fig. 3). Fre- 
quently, the point where the intimal flap 1s 
visible is the most proximal portion of the 
dissection. An intimal flap in the ascending 
aorta indicates a Type 1 or 1 lesion. 

(2) Narrowed true lumen. The false lumen 
may be partially or completely thrombosed, 
and contrast medium filling the false chan- 
nel may not be seen. The true lumen, how- 
ever, frequently has a flattened side in the 
ascending aorta, and may be narrowed to 
varying degrees in the arch and distal aorta 
due to compression by the nonopacified 
false channel (Fig. 4; 5, 4 and B; and 7, 
A and B)? 

(3) Double channel. A double channel is 


composed of the true and false lumen, 
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ic. 5. Retrograde aortogram (RPO). (4) The true lumen is densely opacified and flattened on its antero- 


lateral aspect by the faintly opacified false lumen. (B 


) A second injection with the catheter advanced fur- 


ther demonstrates equal opacification of the true and false channels (false lumen injection?), and the double 
channel in the ascending aorta is well seen, with the lucent stripe representing the elevated intima and 
media, separating the 2 channels. Aortic insufficiency is present, secondary to involvement of the aortic 


valve cusps. 


separated by a thin lucent stripe, repre- 
senting the elevated intima and a portion 
of the media (Fig. 3; 5, 4 and B: and 9; 44 
and B). The visualization of this stripe 
may be difficult if both channels opacify 
simultaneously. Usually the channels fill 
sequentially, however, with the true lumen 
filling first and the false lumen opacifying 
later. There frequently is a differential con- 
trast density between the 2 lumens (Fig. 
54; and 74). A recent communication indi- 
cates that patients with opacification of 
both channels have a worse prognosis and 
should be operated upon, as compared with 
those with thrombosed false channels. 

(4, Aortic insufficiency. Aortic insuff- 
ciency results from loss of support of the 
aortic valve cusps and dilatation of the 
aorta in dissecting aneurysms involving the 
ascending aorta (Fig. 5B). The degree of 
aortic insufficiency determines the neces- 
sity for surgical therapy and is important 


to quantitate. The prognosis in this group 
of patients is considerably worse than those 
without aortic insufficiency. 

(5) Aortic wall thickness. This sign is par- 
ticularly important when the false lumen 
does not opacify with contrast medium. 
The opacified true lumen usually occupies 
the more medial aspect of the descending 
aorta. A distance of greater than 1 cm. be- 
tween the opacified lumen and the outer 
wall of the aorta outlined by the left lung 
represents space occupied by the false 
channel.’ Occasionally, ulcer-like projec- 
tions of contrast medium will extend from 
the true lumen into this space, which repre- 
sent points of communication between the 
2 channels, allowing the contrast medium 
to locally escape into the false lumen 
(Fig, 6).™ 

(6) Catheter position. During the injection 
under pressure, the catheter will re-coil 
against the outer wall of the aorta, and 
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abut against the most superior aspect of the 
aortic arch. When a dissection 1s present, 
the elevated intima and media do not allow 
the catheter to re-coi! to the outer margin 
of the aorta as outlined by adjacent lung 
(Fig. 7, and B).! 

(7) Branch involvement. Dissections of the 
ascending aorta may extend into the 
brachiocephalic vessels as a localized widen- 
ing of the branch near its origin, or may 
actually show a double lumen for a varying 
distance. A vessel may be partially or com- 
pletely occluded by severe narrowing of the 
true lumen by the dissection. In the ab- 
dominal viscera, any branch may not 
opacify from the true channel (Fig. 7, C 
and D). In these cases, it is important to 
establish whether the false channel has a 





FIG. 6. 


Retrograde aortogram (anteroposterior 
view). An aneurysm-like projection extending 
laterally from the true lumen is evident. The ab- 
normal aortic wall thickness indicates that this is 
a dissecting rather than a saccular aneurysm. 
The remainder of the dissected false channel was 
apparently thrombosed, preventing its opacifica- 
tion (arrows). 
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re-entry point at the origin of these vessels 
not fed by the true lumen. Flow in the false 
channel may be sufficient to maintain via- 
ble organs in the absence of any blood sup- 
ply from the true lumen. The angiographic 
findings must be correlated with the clinical 
ones, since it is not unusual to see a lack of 
blood supply to an organ which is clinically 
viable. This illustrates the importance of 
delayed abdominal aortograms to demon- 
strate blood supply to the viscera via the 
false channel. The presence of a nephro- 
gram and pyelogram often helps to demon- 
strate satisfactory blood supply to the 
kidneys. 

If doubt exists, an arterial puncture from 
the opposite femoral artery may allow 
catheterization of the false channel, and the 
viscera supplied from it can then be out- 
lined. A very interesting example of this 
technique is illustrated in a previous com- 
munication." It is frequently not possible 
to visualize the site of re-entry, but it can 
sometimes be surmised by visualizing the 
transition from the dissection to normal ap- 
pearing aorta and iliac vessels. 


MORTALITY 


The most common cause of death in our 
series was due to rupture of a dissecting 
aneurysm into the pericardium, with acute 
tamponade. The mortality figures indicate 
that those dissections beginning in the as- 
cending aorta (Type 1 and 11) have a much 
higher mortality than those beginning dis- 
tal to the left subclavian artery (Type 11). 
The over-all hospital mortality including 
patients who died before therapy could be 
instituted, was 75 per cent (18/24) in Type 
1, 56 per cent (5/9) in Type 11, and 19 per 
cent (3/16) in Type 11. 

It is evident that the angiographic dem- 
onstration of the origin of the dissection 1s 
essential in the determination of both 
therapy and prognosis. 


CONCLUSION 


1. Acute dissecting aneurysms of the 
aorta carry a high mortality rate, and a 
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Fic. 7. (4) Retrograde aortogram (RPO). The intimal flap at the origin of the left subclavian artery is 
visible (arrow a). The elevated intima and media separate the true channel medially from the false chan- 
nel laterally (arrows b). Marked narrowing of the true lumen is seen distally (arrows c). (B) Anteropos- 
terior view. Both channels can be seen on end with the elevated intima and media separating them (large 
arrows). Note that during the injection, the catheter does not recoil to the outer margin of the aorta (small 
arrow). (C) Abdominal aortogram (early). The true channel is opacified, and the outer margin of the aorta 
is outlined by adjacent lung (arrows). The right renal artery and celiac axis are opacified. (D) Abdominal 
aortogram (late). The left kidney receives its blood supply from the false channel, so that a marked dif- 
ference in the nephrogram is evident between the 2 sides. The left renal pyelogram (ectopic in the left 
lower quadrant) indicates that this kidney is still functioning. The arrows show the dissection extending 
into the left common and external iliac arteries. 
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definitive diagnosis depends on prompt 
aortography. 

2. The underlying causes for dissection 
are degeneration of the aortic media, rup- 
ture of the vasa vasorum, intimal tear with 
longitudinal cleavage along the media, and 
systemic hypertension. 

3. Aortographic abnormalities in dis- 
secting aneurysms include: 


ad. 


lucent transverse intimal flap at the 
origin of the dissection. 


b. narrowing of the true aortic lumen. 


p 


cso Cu 


g. 


double aortic channels separated by 
elevated intima and part of the 
media. 


. aortic insufficiency. 


abnormally thick aortic wall. 
abnormal catheter re-coil and posi- 
tion. 

involvement of branch vessels. 


Michael C. Beachley, M.D. 
VCU/MCV, Box 728 
Richmond, Virginia 23298 
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CONTINUOUS ULTRASOUND “B” SCANNING OF 
ABDOMINAL AORTIC ANEURYSMS* 


By FEF. WINSBERG, M.D.,t C. COLE-BEUGLET, M.D.,t and D. S. MULDER, M.D.t 
MONTREAL, P.Q., CANADA 


ATIENTS with abdominal aortic aneu- 

rysms usually present with a pulsatile 
abdominal mass with or without pain in 
the upper abdomen radiating into the low 
back. Palpation of a pulsatile abdominal 
mass with an overlying systolic bruit, and 
observation of curvilinear calcifications on 
routine abdominal roentgenograms lead to 
` an accurate diagnosis of these aneurysms in 
the majority of patients.® However, clinical 
assessment of the abdominal aorta is diffi- 
cult in the obese patient or in the patient 
with abdominal pain and guarding, and 
does not differentiate intra-abdominal masses 
transmitting aortic pulsations from aortic 
aneurysms. Since calcifications are not al- 
ways present in the aneurysmal sac, plain 
roentgenograms cannot be relied upon. 
Aortography adds to the accuracy of a 
diagnosis, but has considerable risk in this 
disease and age group, and may be mislead- 
ing when the noncalcified aneurysmal sac 
is filled with thrombus and the aortic lumen 
appears normal.’ Scintigraphic flow studies 
may be similarly misleading. 

Conventional contact compound ultra- 
sonic “B” examination of the abdominal 
aorta provides a valuable adjunct to clini- 
cal and roentgenologic studies.1~ 

Continuous ultrasonic “B” scanning pro- 
vides a rapid and more dynamic biplane 
assessment of the abdominal aorta. We 
have evaluated the use of continuous ultra- 
sonic “B” scanning of the abdomen as an 
aid in the diagnosis of suspected aortic 
aneurysms in 227 patients. 


MATERIAL AND METHOD 


Each patient was examined in the supine 
position using an ultrasonic sectional imag- 


ing unit (Vidoson 636-Siemens) which con- 
sisted of a display oscilloscope (CRT) and 
a transmitter-receiver in which two 2.5 
MHz transducers rotate at the focus of a 
parabolic acoustical mirror. The sound 
beam is directed toward the mirror and re- 
flected from it to the patient through a 
coupling water bath. As the transducers 
rotate a continuous linear’“‘B” scan is pro- 
duced and is repeated approximately 16 
times per second. The tomoscopic 1416 
cm. image is displayed on the CRT and 
recorded with a Polaroid camera or on 
videotape. The aorta is viewed in both 
longitudinal and transverse planes employ- 
ing a variety of gain settings for the same 
transmitter positions. Aortic diameters 
were measured with the 2 cm. graticule on 
the CRT. The criteria of Steinberg et al.” 
for abdominal aortic aneurysms were uti- 
lized. 

Confirmation of the Heed diagnosis 
was obtained in gi patients: by operation 
in 72 patients; autopsy in 11 patients; and 
angiography in 8 patients. Of these gi con- 
firmed cases, 67 patients had abdominal 
roentgenograms. 


RESULTS 


It was possible to identify the abdominal 
aorta with continuous ultrasonic “B” scan- 
ning in go of the 91 confirmed cases. 

As shown in Table 1, the study provided 
a correct diagnosis in all but 1 of the gi 
cases where confirmation was available in- 
cluding 74 fusiform aneurysms (Fig. 2, 4 
and B), 8 dissecting aneurysms (Fig. 4, Æ- 
C) and 3 false aneurysms associated with 
teflon grafts (Fig. 6, 7—-D). ` 

Characteristic aneurysmal calcifications. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September . 


25—28, 1973. 
From 
Canada. 
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TABLE | 


SUSPECTED ABDOMINAL AORTIC ANEURYSM: 


DIAGNOSIS CON FIRMED—9I PATIENTS 





B” Scanning of Abdominal Aortic Aneurysms 


TABLE II 


SUSPECTED ABDOMINAL AORTIC ANEURYSM: 
DIAGNOSIS NOT CON FIRMED—I 30 PATIENTS 


Fusiform cr Saccular Abdominal Aortic 











Predicted A.» 
~, Confirmed 
Ultrasound ene Aneurysms 29 
Diagnosis —, Normal Acrta 107 
Fusiform or Saccular 
Abdominal Aortic l : 
Aneurysm -4 ib early in our series who had prominent ab- 
Dissecting Aneurysm 8 8 dominal pulsation and calcification of the 
Sia Aneurysm 3 3 aorta on an abdominal roentgenogram un- 
Normal Aorta | : 
jormal Aorta — derwent a laparotomy despite a negative 
Normal Aorta with Pre- It PET ae sae = 
Aaaa T aae Wake j A ultrasonic diagnosis and a normal aot ta was 
i = found. 
Total çO 91 In 136 patients no confirmation of the 


were visible in only 34 of the 67 patients 
with proved aneurysms who had abdominal 
roentgenograms. 

In 1 patient the abdominal aorta was not 
identified by ultrasound. This was a case 
of a ruptured abdominal aortic aneurysm 
with marked paralytic ileus. The gas filled 
bowel loops prevented visualization of the 
abdominal aorta. Four patients thought 
clinically to have abdominal aortic aneu- 
rysm were correctly diagnosed preopera- 
tively as pre-aortic tumor masses (Fig. 7, 
A and B; and 8, 4 and P). One patient 


ultrasound diagnosis is available (Table 11). 
Twenty-nine of these were diagnosed as 
abdom:nzl aortic aneurysms. Surgery 1s 
planned in several and has been deferred 
in others because of the small size of the 
aneurysm or the medical condition of the 
patient. 

Intraluminal clot was readily identified 
by its fill in at higher gain settings (Fig. 2, 
A and B: and 3, 4-D). The pulsations of 
the aortic wall anterior to the thrombus 
were damped (Fig. 3D). 

In our 8 cases of dissecting aneurysm a 
second sonolucent channel anterior or pos- 





Fic. 1. Normal aorta and inferior vena cava of a 70 year old man (4) Longitudinal section of aorta (A) 
below the liver (L) from the level of the xiphoic (X) to the umbilicus. (B) Transverse section through the 
aorta beneath the liver (L). Note the inferior vena cava (VC) superior and to the right of the aorta. 
R=right, L=left, S=spine. Graticule indicates 2 cm. (C) Longitudinal section of the inferior vena cava. 
Note the horizontal direction of the vena cava below the liver. 
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Fic. 2. Lobulated fusiform abdominal aortic aneurysm. Surgical confirmation. (4) Composite longitudinal 
echogram in a $7 year old man with a pulsatile abdominal mass. Note that the normal aorta (A) under 
the liver expands from an anteroposterior diameter of 3 cm. to 6 cm. below the umbilicus. Thrombus (T) 
along the anterointernal aortic wall is represented by linear echo reflections. (B) ‘Transverse section at the 
widest portion showing the internal thrombus (T) on the anterior left (L) wall. The aorta is anterior to 
the spine (S) and only 2 cm. below the anterior abdominal wall. 


terior to the true lumen was identified (Fig. Although the size and topographic loca- 


4, 4-C). This did not fill in at high gain 
settings. 

Teflon grafts were readily identified by 
their strong parallel echoes, the spacing of 
which corresponded to the size of the graft. 
They did not exhibit expansile pulsations, 
whereas adjacent false aneurysms pulsated 


arterially (Fig. 6, 4-D). 


tion of the aneurysm could be accurately 
predicted, we made no systematic attempt 
to relate precisely the aneurysm to the 
renal arteries.* Involvement of the iliac 
artery was, however, readily identified 
(Fig. 5, Æ and B). The vena cava was some- 


* Only 1 case in this series actually had renal artery involve- 
ment and this was suspected from the ultrasonic study. 





FıG. 3. Abdominal aortic aneurysm with extensive thrombus filling the lumer: in a $5 year old man. (4) Lon- 


gitudinal section of abdomen through aorta (A) which is expanded to 4X6 cm. The true lumen is the tran- 
sonic posterior stripe measuring about 1 cm. The 4 cm. anterior portion of the aorta is occupied by an 
anterior wall thrombus (T). (B) Increased gain setting at the same longitudinal section shows aortic 
lumen (A) and the filling in of the anterior wall thrombus (T). Graticule scale is 2 cm. (C) Transverse 
section at the widest portion of the aneurysm. R=right, L=left. (D) Strip recording of M mode ultra- 
sound over the abdominal aorta. The true aortic lumen marked with vertical arrows.* Note the expansile 
pulsations following systole as recorded on the ECG. Surgical confirmation. (*Vertical dots represent I cm.) 
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Fic. 4. A 65 year old man with a left lower quadrant pulsatile mass. (4) Composite longitudinal section 
through aorta (A) and aortic aneurysm (AA). Sonolucent stripe anteriorly (arrows) represents a false 
channel. X=xiphoid, L=liver. Graticule scale is 2 cm. (B) Retrograde femoral aortogram shows the 
dilated contrast filled lumen early in the film series with the left renal artery arising from this segment. 
(C) Delayed aortogram shows filling of the second channel superiorly on the left confirming the dissection 
(arrows). 
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Fic. §. A 71 year old man with a left lower quadrant pulsatile mass. (4) Aortogram shows a normal aorta 
and a left common iliac artery aneurysm. R=right. (B) Transverse echogram below the umbilicus shows 
the normal right common iliac artery (RI) and the left common iliac aneurysm (LI). Surgical confirmation. 


times seen in longitudinal and transverse 
sections and can be differentiated from nor- 
mal aorta or aneurysm by its location, its 
more horizontal direction and by its move- 
ments which are influenced by the phase of 
respiration (Fig. 1, 4-C). 

All ultrasound examinations were com- 
pleted within 10 minutes. 


DISCUSSION 


The value of an accurate noninvasive 
atraumatic technique for the diagnosis of 
abdominal aortic aneurysm is apparent. 
Continuous ultrasonic “B” scanning is 
faster, easier, and more convenient than 
conventional contact “B” scanning. It also 
permits visualization of pulsations which 
facilitate differentiation of the aorta from 
confusing parallel echoes, the vena cava, 
pre-aortic tumors or teflon grafts. With 
contact “B” scanning, pre-aortic transonic 
masses silhouette the anterior wall of the 
aorta and it may not be demonstrated ul- 
trasonically.? We have not found this to be 
a problem with continuous ultrasound “B” 
scanning as the pulsatile wall of the aorta 
is visualized separately from the pre-aortic 


masses (Fig. 7, 4 and B; and 8, 4 and B). 
The appropriate horizontal, longitudinal or 
oblique section can be rapidly obtained by 
visual feedback. Gain settings can be varied 
without recourse to repeated scanning, thus 
permitting ready differentiation of clot 
from lumen. The pressure of the scanning 
head helps displace overlying bowel which 
sometimes prevents visualization of the 
aorta. Continuous ultrasonic “B” scanning 
is more accurate than clinical examination, 
plain roentgenography, aortography or 
scintigraphic flow studies in the diagnosis 
of abdominal aortic aneurysms. It also pro- 
vides evidence of dissection, intraluminal 
thrombus and aneurysmal involvement of 
the iliac arteries. 

The simplicity and rapidity of the tech- 
nique allow serial examinations of the ab- 
dominal aorta to assess progress of the 
aneurysm in the patient in whom surgery 
has not been elected. We have used the 
study postoperatively to detect false aneu- 
rysms. 


SUMMARY 


A series of 227 patients with suspected 
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Fic. 6. An 80 year old female with pulsatile abdominal mass 4 years following resection of abdominal aortic 
aneurysm and insertion of teflon graft. (4) Left upper shows a longitudinal section of the suprarenal 
aorta (A) from under the xiphoid (X) to the umbilicus. (B) Right upper shows a false aneurysm (F) at 
the junction of the teflon graft (G) and the aorta. (C and D) Lower photos show transverse sections at 


the level of the aorta and false aneurysm (F) and the teflon graft and the false aneurysm. Autopsy 
confirmation. 
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Fic. 7. Suspected aortic aneurysm in a 68 year old man. (4) Transverse section through area of pulsatile 
abdominal mass. The aorta (AO) is normal in size. A transonic mass surrounds the normal aorta (T). 
R=right, L=left, S=spine. (B) Longitudinal section through the aorta (AO) showing the tumor mass 
(T) surrounding the aorta. Laparotomy showed enlarged para-aortic lymph nodes with metastatic carci- 
noma from the prostate. X = level of xiphoid, U=level of umbilicus. 


abdominal aortic aneurysm was studied by The predicted ultrasound diagnosis was 
. . Pv. »93 . a ee . ~ 7 

continuous ultrasonic “B” scanning. The correct in all but 1 of the g1 cases. 

precise diagnosis has been confirmed by Additional aortic pathology was ac- 

surgery, autopsy, or angiography in 91 pa- curately demonstrated including intralumi- 

tients. nal thrombus, dissections, false aneurysm, 





ic. 8. Differential diagnosis included pre-aortic masses. (4) Transverse section through the upper abdomen 
over the pulsatile abdominal mass. The normal aorta (AO) showed pulsations which were transmitted 
through the fluid filled pancreatic pseudocyst (PCY) located under the liver (L). R=right, L=left. 
(B) Longitudinal section to the right of the midline. Note the pancreatic pseudocyst above the normal 
aorta and below the inferior edge of the right lobe of the liver. Surgical confirmation. X = level of xiphoid, 


4 


U =level of umbilicus. 
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teflon grafts and aneurysmal involvement 
of the iliac arteries. 

In 136 patients, including 29 diagnosed 
as abdominal aneurysm, no confirmation is 
yet available. 


C. Cole-Beuglet, M.D. 

Department of Diagnostic Radiology 
Montreal General Hospital 

1650 Cedar Avenue 

Montreal 109, P.Q., Canada 
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DOUBLE CATHETER TECHNIQUE IN AORTOGRAPHY* 


By JOHN E. ANTOINE, M.D.,t PHILIP J. MIDDLETON, M.D.,t 
and PHILIP W. CARMODY, M.D. 


ALBUQUERQUE, NEW MEXICO 


ULTIPLE ‘systems have been de- 

A veloped for arteriographic opacifica- 
tion of the aorta and its branches. Since the 
successful puncture and opacification of 
the abdominal aorta by dos Santos, the ap- 
proach to direct aortography has become 
more sophisticated.):?}0 The Seldinger 
technique has made the aorta more acces- 
sible ofa various routes including brachial, 
femoral, and axillary.“*® Less commonly 
used points of entry for aortography in- 
clude the carotid and suprasternal ap- 


proach.*:® Recently, the aorta has become. 


accessible via the umbilical artery and 
power injections of contrast material by 
this route can be made without significant 
sequelae.’ 


Technical improvements have yielded 


not only better catheters, but also forms of 


J 


guidewires including the deflector, pre- 
formed curve, and variable stiffness types 
which have facilitated ease of catheter 


`aortography and selective catheter ar- 


teriography.?® 8 

Little has been published about the ef- 
fectiveness of curved catheters for direc- 
tional control in the aorta, although 
Hanafeet has used a type of double catheter 
approach to negotiate curves. 

A double catheter technique, to be de- 
scribed in detail here, requiring one ex- 


‘change over a guidewire has proven helpful 


when a deflector guide is not available or 
other guides have been unsuccessful in 


- traversing the aortic arch. On patients in 


whom abdominal and thoracic aortography 
is desired and the only approach available 
is through the right axillary artery, this 


JJ 


it 


Fic. 1. (£) Multiple side hole catheter is in the arch aortography position. The guidewire is replaced fol- 
lowing contrast material injection and passage into the descending aorta attempted. (B) If the guidewire 
does not enter the descending aorta, a single end hole curved catheter is placed in the aortic arch pointing 
towards the descending aorta. (C) The guidewire is advanced into the descending aorta, the flush catheter 
placed in the abdominal aorta over the guide, and aortography performed. 


* From the Department of Radiology, University of New Mexico School of Medicine, Albuquerque, New Mexico. 
t Assistant Professor. 
t Resident in Radiology. 
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double catheter technique can be extremely 


helpful. 


TECHNIQUE 


By means of the Seldinger technique via 
the right axillary artery, an aortic flush 
catheter is placed in the ascending aorta 
above the aortic valve and arch aortogra- 
phy is carried out (Fig. 14). An attempt is 
then made to pass a guidewire including 
various forms of the curved aortic J’s into 
the descending aorta. If these attempts are 
unsuccessful, the initial catheter is removed 
with the guidewire remaining in the as- 
cending aorta. A single end hole curved 
catheter with good “memory”? is then 
placed ın the aortic arch with its end hole 
pointing toward the descending aorta (Fig. 
1B). The guidewire is passed through the 
catheter and advanced into the descending 
aorta. Following this, the curved catheter is 
removed with the guidewire maintained in 
the descending aorta and the flush catheter 
advanced over the guidewire (Fig. 1C). 
Abdominal aortography is carried out and 
the examination completed. If desired, se- 
lective abdominal arteriography can also be 
carried out utilizing this system. 


SUMMARY 


A double catheter technique for travers- 
ing the tortuous, unfolded, and elongated 
aortic arch is described which does not 
necessitate using a deflector technique. 

It has particular applicability in patients 
in whom both thoracic and abdominal aor- 
tography is desired. It is extremely useful 
in patients in whom the only approach per- 
mitted the angiographer is the right axillary 
artery. 
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RADIATION REDUCTION BY MEANS OF LOW PULSE- 
RATE FLUOROSCOPY DURING CARDIAC 
CATHETERIZATION AND CORONARY 
ARTERIOGRAPHY* 


By J. H. GROLLMAN, Jr., M.D. 


LOS ANGELES, CALIFORNIA 


ADIATION protection and dose limi- 
tation should be a matter of concern to 
all modern physicians including those who 
perform vascular catheterization proce- 
dures. Many of us who are performing these 
procedures were taught to use intermittent 
bursts of radiation during catheter manipu- 
lation in order to limit radiation exposure 
both to us and the patient. However, this 
is not always possible, as repeated short 
images on the television monitor frequently 
will not yield enough information to selec- 
tively catheterize the desired artery, es- 
pecially in the more difficult procedures. 
Recently, techniques developed by the 
commercial television industry have been 
applied to medical fluoroscopy which have 
resulted in significant dose reduction. Ini- 
tial results of low pulse-rate fluoroscopy 
have been previously reported.*:* The pur- 
pose of this paper is to update this informa- 
tion giving the results of our clinical use 
during the past 23 years. 


MATERIAL AND METHOD 


Dose reduction low pulse-rate fluoros- 
copy has been accomplished by integrating 
a magnetic video disc recorder into our 
x-ray system (Fig. 1; and 2). The advantage 
of the disc recorder over the tape recorder 
for this purpose is that a single television 
image can be recorded on a single revolu- 
tion of the disc. This single image after 
being recorded on the disc may be played 
back continuously without further radia- 
tion and with no deterioration of the image 
because the disc is constantly revolving 
(3,600 rpm). The result is a stop-action 


view of a previously recorded fluoroscopic 
event. 

The essence of this technique, then, is to 
play back a prerecorded event without 
having to continuously radiate the patient. 
Up to this time the greatest applicability 
of this technique was in orthopedic and 
gastrointestinal radiology”? where rapidly 
moving objects are not of interest, the im- 
portant advantage being the instant re- 
play. The immediate image obviates wait- 
ing for a permanent roentgenogram to be 
developed and continuously irradiating the 
patient to maintain a constant fluoroscopic 
image. To obtain what might be called a 
pseudocontinuous image a disc recorder has 
been integrated into the radiographic equip- 
ment in our cardiovascular catheterization 
laboratory so that an image produced by an 
x-ray pulse is automatically recorded and 
can be played back at various rates of up 
to 15 per second, the eye fusion rate.‘ 

To understand the method of dose re- 
duction it must be recalled that television 
images (frames) are normally produced at 
a rate of 30 frames per second or 1 frame 
in 1/30 of a second. One television frame 
consists of 2 individual fields with 1/60 
second per field while 1 disc revolution at 
3,600 rpm (60 revolutions/second or I 
revolution in 1/60 second) will record 1 
television field. In our system each single 
field that 1s recorded must be displayed 
twice during playback and superimposed to 
fit a 30 frames/second television system. 

The disc recorder triggers pulses at pre- 
selected programmed rates of 15/sec., 
73/sec., 3%/sec., 1%/sec., 413/sec. and 


* From the Department of Radiological Sciences, University of California School of Medicine, Center for the Health Sciences, Los 


Angeles, California. 
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Fic. 1. The video disc recorder is the central controlling unit of the entire system. The video tape recorder 
is desirable only because of the limited storage capabilities of our disc recorder. With increased capabilities 


the tape recorder may become unnecessary. 


single pulses. These pulses energize the 
grid-controlled generator to produce x-rays 
instantly on command of the disc recorder 
at the selected programmed time intervals 
(Fig. 3). After a gy second recording 
cycle, the disc recorder is switched auto- 
matically from record to playback mode. 
The previously recorded picture is then 





Fıc. 2. Video disc recorder with control module. 


displayed on the television viewing monitor 
until the system is recycled automatically 
at the preset pulse rate. Because this sys- 
tem displays 1 of the 2 fields twice for each 
presented picture on the viewing monitor, 
a 945-line, 30 frames/sec. television system 
is necessary to deliver acceptable resolu- 
tion. 

Dosimetry during low pulse-rate fluoros- 
copy at various rates has been determined 
and reported previously.” In brief we have 
found a greater than 5o per cent reduction 
in dose between standard fluoroscopy per- 
formed without the disc recorder and low 
pulse-rate fluoroscopy of 15/sec. (Table 1). 
It can be seen that when using the pulsed 
mode at 15,/sec. the dose is reduced to 
approximately 35 per cent of that during 
the standard mode. Subsequent decreases 
in the pulse rate by one-half decreases the 
dose by almost exactly 5o per cent in each 
case. 
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Fic. 3. Time sequence during low pulse-tate fluoroscopy. At the onset of revolution 1 the disc recorder turns 
the x-ray generator on and the scan of the TV camera off. At revolution 3 the image information is scanned 
off the TV camera tube target and recorded (R) on the magnetic disc (1 field only of the 2 fields). The 
image recorded during revolution 3 is displayed (D) from the disc during revolutions 4 through 10. With 
revolution 8 a new cycle starts; #.¢., radiation at 8, recording at 10, and display from 11 through 17. The 
3/60 second delay from radiation pulse to image display is not noticeable during actual fluoroscopy. Two 
heads are necessary to provide a flicker-free image. (Reproduced with permission of Radiology.‘) 


TABLE | 
RADIATION DOSE AT VARIOUS SITES 


(85 kvp., 8 ma.) 


, . Scatter Exposure Scatter Exposure 

Rate En ag ae oo: 2 Feet from Intensifier 2 Feet from Intensifier 

(pulses/sec.) fa (rad (ase) Gonadal Height Eye Level Height 
| (mr/min.) (mr/min.) 

Standard 3.6 29 2.1 1.5 

15 1.2 II 0.74 "0.89 

14 0.58 5.7 0.36 0.30 

3% 0.28 2.9 0.18 0.14 

1} 0.13 1.5 0.08 0.08 

H 0.06 0.7 0.04 0.04 
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CLINICAL RESULTS 


Our initial application of low pulse-rate 
fluoroscopy to cardiac catheterization and 
coronary arteriography was with the 1¢ 
pulses per second mode. As reported pre- 
viously, we found both subjectively and 
objectively that there was no increased 
difficulty in the performance of these pro- 
cedures with 15 pulses per second as com- 
pared to standard fluoroscopy.‘ The pro- 
cedures were performed both from the 
brachial artery using the more difficult 
Sones’ technique,!° and the femoral artery 
using the relatively easier Judkins’ tech- 
nique.’ More important, there was no pro- 
longation of the duration of the procedure 
by using the 15 pulses per second mode. 
The estimated average reduction of dose 
to patient and paramedical personnel from 
both fluoroscopy and angiography was ap- 
proximately ço per cent. 

Subsequently we have utilized the 74 
pulses per second mode for all routine 
fluoroscopic monitoring during the physio- 
logic portion of the study and alternated 
every other case between 73 pulses and 15 
pulses per second during the actual per- 
formance of the coronary arteriography 
study (Table 11). There were 64 patients in 
each group with no significant difference 
being found in the procedural times be- 
tween both groups of patients. Because 
those procedures in which the Sones’ tech- 
nique was employed were generally more 
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TABLE II 


PROCEDURE DURATIONS WITH LOW PULSE-RATE 
FLUOROSCOPY IN 128 PATIENTS 











Rate No. of Average Total 
(pulse /sec.) Patients Procedure Time 
73 +15/sec. 
Total group 64 39 min 
Sones’ technique 40 44 min 
73/sec.* 
Total group 64 37 min. 
Sones’ technique 42 40 min 





* In 5 cases the angiographer requested a higher pulse rate. 
glograp q gher p 


difficult and potentially more time consum- 
ing, the patients in each group in which this 
technique was employed were compared. 
Again there was no difference in over-all 
duration of the procedure. 

During the manipulation of the catheter 
for coronary arteriography, fluoroscopy at 
72 pulses per second was generally found 
acceptable. All the trainees have accepted 
this rate quite readily, although one of the 
regular staff members objected on occasion 
because he felt that he was missing certain 
movements. In the group in which the 74/ 
second mode was used during the entire 
procedure there were 5 instances in which 
the angiographer requested increasing the 
pulse rate because he felt he was not seeing 
sufficient detail. 

In Table m1 a comparison of the esti- 
mated dosage to the patient as well as scat- 


TABLE III 


CALCULATED X-RAY DOSAGE AT VARIOUS LOCATIONS FOR “AVERAGE” CARDIAC CATHETERIZATION WITH 
CORONARY ARTERIOGRAPHY USING THE I§/SEC. AND 74/SEC. MODES AND A COMBINATION OF BOTH MODES* 














Biers oe Physician Physician 
Scatter at Scatter at 
Mode Entrance Dose Exit Dose Gonadal Teigh ee y 
fade) (eae) onadal Height ye Leve 
(mr) (mr) 
i pc 
Standard 153 1.3 95 67 
15/sec. $7 0.56 39 31 
15/sec. and 73/sec.t 45 0.46 33 2% 
73 / SEC. 32 6.3% 25 1g 





* Based on 40 minutes average fluoroscopy time plus 3,500 total cineframes exposed at 85 kvp. and 400 peak ma.‘ 
t In this group the fluoroscopic time used in each mode was approximately equal, therefore the calculated dose values are based 


upon 20 minutes in each mode. 
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' ter exposure may be found. Assuming a 
total of 3,500 cineframes per case and add- 
ing this to the radiation dose accumulated 
during 40 minutes of fluoroscopy, it can be 
seen that when using low pulse-rate fluoros- 
copy of 74 per second the dose to the pa- 
tient is reduced to approximately 20 per 
cent of that of standard fluoroscopy. Even 
in the group in which 74 and 15 pulses per 
second were both used the radiation dosage 
was reduced to approximately 30 per cent 
of that of standard fluoroscopy. 


DISCUSSION 


Radiation exposure to both physicians 
and patient is at significant levels during 
cardiac catheterization." It has been in- 
dicated by Riley ef al.? that the majority 
of radiation exposure is obtained during 
performance of the arteriographic procedure 
itself, and Ardran and Fursdon! have chal- 
lenged the significance of the level of radia- 
tion exposure during cardiac catheteriza- 
tion. I think, however, that the level is 
largely dependent on the type of procedure 
to be performed. There are certainly many 
procedures that involve only a very limited 
fluoroscopy time, such as might be seen in 
selective renal arteriography in which the 
technical diffculty in catheterizing the ar- 
teries is generally minimal. On the other 
hand during coronary arteriography and 
visceral angiography with superselective 
techniques, fluoroscopic times of 30 minutes 
are common with occasional times ap- 
proaching 1 hour, particularly in training 
institutions. In addition, placing catheters 
for the performance of physiologic studies 
can add considerably to the radiation ex- 
posure level. 

The results of this study have demon- 
strated that even a technically difficult pro- 
cedure as coronary arteriography performéd 
by the Sones’ technique may be carried out 
using pulse rates of 74 per second. The few 
times that this mode was unsatisfactory to 
the angiographer were generally in obese 
patients. In our catheterization laboratory 
the performance of the “average” total 
cardiac examination at 74 pulses per second 
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results in a dose rate to the patient of 20 
per cent of that during standard fluoros- 
copy. Likewise, the exposure dose to the 
angiographer by scatter has been reduced ` 
to 25 per cent of the dose that would be 
obtained during the performance of the 
same examination using standard fluoros- 
copy. This reduction was obtained without 
adding significantly to the duration, risk or 
difficulty of the procedure. In an uncom- 
mon instant when the image is unsatis- 
factory to the angiographer, the pulse rate 
can immediately be increased. Attempts at 
low pulse-rate fluoroscopy in the 34 per 
second mode have been unsuccessful, par- 
tially because of lack of acceptance by the 
angiographers, but also because it is hard to 
mohitor difficult catheter manipulations. 
There are other advantages to the use of 
a video disc recorder in a fluoroscopic sys- 
tem. Stop-action electronic radiography is 
of great advantage in determining adequacy 
of injections and in making diagnostic de- 
cisions. The use of the disc recorder for 
electronic radiography opens a whole new 
feld that may, at least in part, bypass con- 
ventional film techniques. A commonly 
noted advantage of the video disc recorder 
is its use for live subtraction techniques. I 
have not found this to be of any real clini- 
cal use even in the teaching situation, since 
the capable angiographer has a 3 dimen- 
sional concept of the vessels he is stüdying 
when looking at the fluoroscopic image and 
the novice quickly learns this concept. It is 
preferable for the inexperienced angiog- 
rapher to develop this 3 dimensional feeling 
as well as the other techniques by practic- 
ing on dogs? and the human aortic model.* 
There are some major disadvantages to 
the disc recorder, the most important of 
which is its cost. The video disc recorder} 
cost us over $25,000 including purchase and 
integration.t However, the cost is rapidly 
diminishing as occurred with the video tape 
recorders some years back. Newer disc re- 
corders are now available at half the price. 


* Medi-Tech, Inc., Watertown, Massachusetts. 
t Data Disc, Sunnyvale, California, 
t Picker, Inc., Cleveland, Ohio. 
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It will be important to increase their re- 
liability and decrease their cost, so that 
their use for dose reduction can increase 
without adding too much expense to the 
already high cost of equipping a modern 
facility. 

Another disadvantage is the limited stor- 
age capability of the video disc recorder, 
particularly as compared to the video tape 
recorder. Our disc is limited to a total 
storage of 300 frames. However, this too is 
being improved with disc units now avail- 
able with storage of close to 600 frames. 

Silicon storage tubes are less expensive 
than disc recorders and can be integrated 
into a pulsed x-ray system.’ However, they 
are limited by storage of no more than 1 
image at a time and low maximum pulse 
rate. It is doubtful that they will be of use 
in fluoroscopy during catheterization pro- 
cedures, but will be of value in orthopedic 
and gastrointestinal fluoroscopy.” 

The final disadvantage that we have 
noted with the video disc recorder has been 
the cost of its maintenance. It requires 
meticulous care in handling and careful 
control of its environment. This is in part a 
function of the newness of its use in the 
medical situation and is improving with 
technological advancements by industry. 


SUMMARY 


Dose reduction low pulse-rate fluoros- 
copy utilizing a magnetic video disc re- 
corder integrated into an x-ray system has 
been employed successfully during the 
performance of cardiac catheterization and 
angiography for the past 23 years. 

A short x-ray pulse is recorded by the 
disc recorder and then played back im- 
mediately on the television viewing moni- 
tor. Subsequent pulses are recorded and 
played back automatically at a preset time 
interval resulting in a flicker-free, pseudo- 
continuous fluoroscopic image. 

Pulse rates as low as 73 frames per second 
have been used during coronary arteriog- 
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raphy usually without difficulty, resulting 
in dose reduction over § times that which 
would have resulted during performances of 
these procedures with standard fluoros- 


copy. 


Department of Radiological Sciences 
University of California School of Medicine 
Center for the Health Sciences 

Los Angeles, California 90024 
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HYSTEROSALPINGOGRAPHY IN INFERTILITY* 


By HEUN Y. YUNE, M.D.,t EUGENE C. KLATTE, M.D.,t ROBERT E. CLEARY, M.D.,t 
and LOREN PETERSEN, M.D.t 


INDIANAPOLIS, INDIANA 


YSTEROSALPINGOGRAPHY has 

proven to be an important diagnostic 
method in clinical gynecology for over 50 
years. It is of particular value in the in- 
vestigation of the uterine and tubal factors 
of female infertility. 711514 Until recently 
the technique of the procedure has not 
- been significantly modified. A simpler and 
less painful technique utilizing a flexible 
vacuum cervical adaptor is now avail- 
able.t-12 In spite of its advantage this 
technical modification has not gained the 
popular acceptance which it deserves. 

The purpose of this paper is to report our 
experience with the newer modified tech- 
nique for hysterosalpingography in the 
study of patients with female infertility. 


MATERIAL AND METHOD 


One hundred and forty-seven hysterosal- 
pingographies have been performed during 
the past 3 years as a part of the diagnostic 
work-up of infertile patients. During the 
first year, hysterosalpingographies were 
performed in a conventional manner utiliz- 
ing a cervical tenaculum, a rigid uterine 
cannula (acorn or screw tip) and an oily 
contrast material. Forty-one cases were 
studied by this technique. During the past 
2 years a vacuum cervical adaptor (Malm- 
ström or.Semm) and an aqueous contrast 
material were used. There were 106 cases in 
this group. In 6 instances the vacuum 
cervical adaptor could not be utilized be- 
cause of the morphologic abnormality (1.¢., 
uterus didelphia). During the last 14 years 
the Semm adaptor has been used exclu- 
sively (see Technique). 

Patients were referred to the Radiology 
Department for hysterosalpingography by 
several gynecologists; however, 2 (who are 


also co-authors of this paper—R.E.C. and 
L.P.) have contributed 73 of the cases in 
the past 2 years. Complete clinical and lab- 
oratory records are available on each of 
these patients. Their up-to-date fertility 
status is known. This group is the source of 
the clinical analysis of the significance of 
the hysterosalpingogtaphy information. 


TECHNIQUE OF HYSTEROSALPINGOGRAPHY 
A. THE CONVENTIONAL METHOD 

A detailed description of the conventional 
technique is not warranted. It has been in 
use for the past half century and, even to- 
day, is utilized by the majority of clinicians. 
The significant differences of the conven- 
tional technique in contrast to the newer 
modifications are: (1) the use of a cervical 
tenaculum to provide countertraction against 
an intrauterine cannula; (2) use of a rigid 
intrauterine cannula (acorn rubber or 
screw tip); (3) an oily contrast material; 
(4) 2 roentgenograms following low (3 to 4 
cc.) and high (10 cc.) volume contrast 
material injection, often obtained without 
fluoroscopic monitoring, and a third roent- 
genogram of the abdomen obtained 24 
hours later. 


B. THE VACUUM CERVICAL ADAPTOR TECHNIQUE 


The essential items of equipment needed 
are: (1) a vacuum cervical adaptor (Semm 
or Malmstrém)* (Fig. 1, a); (2) a cervical 
adaptor application clamp (Fig. 1, b); (3) a 
controlled pressure hand vacuum pump; 
(4) a removable vaginal speculum (Fig. 1, 
c); (5) water soluble contrast material 
(Sinografin or Salpix)f (Fig. 1, d); (6) an 

* Semm hydrotubation cup (portio-adaptor), WISAP, GmbH, 
8 Mūnchen 71, Germany. 
Malmström (AB vacuum extractor), Gdtaborg, Sweden. 


t Sinografin (meglumine diatrizoate and meglumine iodipamide 
injection —38% iodine), E. R. Squibb & Sons, Inc., Princeton, 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


From the Department of Radiology, t and the Department of Obstetrica and Gynecology, Indiana University Hospital, Indianapolis, 
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Fic. 


Instrument tray for hysterosalpingography. 
a. oes cervical adaptor (Semm); b. cervical 
adaptor application clamp; c. removable vaginal 
speculum; d. water soluble contrast material. A 
disposable, presterilized cervical adaptor has 2 
tubes connected to its cup. One that opens to the 
central cone is for the contrast material injection. 
The other tube is to be connected to a controlled 
pressure vacuum pump. Application of this adap- 
tor does not require a cervical tenaculum or 
countertraction against an intrauterine cannula 
which is needed for the conventional technique. 


image intensified fluoroscopic table with a 
small focal spot tube and a high ratio re- 
ciprocating grid. 

The Semm cervical adaptor is favored 
because of the flexibility of its connecting 
tubes. This allows a wider range of move- 
ment of the patient during the examination 
such as turning to the prone position. The 
Malmström vacuum pump is employed be- 
cause it has a glass bottle trap which pre- 
vents the vacuum pump from becoming 
clogged with tissue debris, mucus, etc. 

The patient is placed in a lithotomy posi- 
tion at the foot of the fluoroscopic examin- 
ing table. Usual perineal and vaginal prepa- 
ration as for a sterile pelvic examination 1s 
made. A removable vaginal speculum is 
placed and the cervix is brought to full view 
so its external os is identified. The vacuum 
cervical adaptor is presterilized. The con- 
trast material injection tube in the center 
of the cup is completely filled with water 





Salpix (sodium acetrizoate—53% iodine,) Ortho Pharmaceu- 
tical Corporation, Raritan, New Jersey 08869. 
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soluble contrast material which has been 
warmed to the body temperature. The hand 
operated vacuum pump is connected to the 
vacuum suction tube opening at the base 
of the cup of the cervical adaptor. The 
cervical adaptor is placed in position over 
the cervix and vacuum is applied (Fig. 2). 
This eliminates the need for the cervical 
tenaculum. The vaginal speculum is then 
removed. Under fluoroscopic monitoring, 
small fractions of contrast material are 
slowly injected. Overt pressure is not used. 
Tightly coned down cervical-uterine canal 
spot roentgenograms are obtained in the 
anteroposterior and oblique positions (4 on 
1 film; Fig. 3, A-D). The use of a small vol- 
ume (about 2 cc.) of a water soluble con- 
trast material makes it possible to demon- 
strate small lesions often obscured by a 
larger quantity of oily contrast material. 
An additional 4 to § cc. of contrast mate- 
rial is then injected to fully distend the 
uterine cavity and the full length of the 
fallopian tubes. The injection is performed 
slowly and fluoroscopically monitored. This 
helps to prevent uterine or tubal spasms. 
When the uterus and tubes are well opaci- 
fied, spot roentgenograms of the pelvis are 
obtained in the anteroposterior and oblique 
projections (Fig. 3, E-G). Fluoroscopic 


Fic. 2. Cervical adaptor being applied. The transpar- 
ency of the cup of the cervical adaptor permits 
identification of the cervical os during its applica- 
tion. The vaginal speculum is readily disassembled 
and removed. Rotations and turning of the pa- 
tient’s position during the examination are freely 
accomplished without discomfort. 
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Fic. 3. Normal examination (full series). 


monitoring eliminates lack of filling or 
overfilling of important structures. The 
average total fluoroscopic time is 2 to 3 
minutes. Peritoneal spillage of the contrast 
material is readily demonstrated and a de- 
layed 24 hour roentgenogram has been un- 
necessary. The length of time from prepara- 
tion to termination of the procedure is ap- 
proximately 20 to 30 minutes. 


RESULTS 
With the conventional technique the 
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A—D) Composite of 4 uterine body spot 
roentgenograms with low volume of contrast agent (2-3 cc.) injected. 


( 


results were inconclusive in a number of 
cases. The presence or absence of an organic 
lesion cannot be ascertained with non- 
visualization of one or both of the fallopian 
tubes. During fluoroscopic observation it is 
frequently observed that one or both tubes 
are functionally obstructed to the flow of 
contrast material. A few minutes rest and 
relaxation of the patient eliminates this 
process. Had the examination been termi- 
nated prior to rest and repeated attempts, 
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Fıc. 3. (E) Medium volume. Cx—lInternal cervical os; c—cornua of the uterus; Rt and Lt—right and left 
fallopian tubes; f—fimbriated portion; arrows—contrast spilling in peritoneal cavity. (F and G) Left 
posterior oblique and right posterior oblique views. Oblique views are needed for a better appreciation of 
the axis and the configuration of the uterine cavity. Note a generous intraperitoneal spilling of the con- 
trast material. An air tight seal around the cervix by the vacuum cervical adaptor eliminates the intra- 
vaginal loss of the contrast material. Unless the uterine cavity is very large, 10 cc. of contrast material is 
usually quite sufficient. The roentgenograms obtained are all fluorographic spot roentgenograms. 


an organic obstructive lesion of the fallo- 
pian tubes would have been incorrectly 
thought to be present. 

Utilizing the conventional technique with 
a rigid cervical adaptor, the cervical os is 
not as well sealed off from the vagina as 
with the vacuum cervical adaptor cup. 
Spillage of contrast material back into the 
vagina was much more commonly seen. 
There were also cases in whom one or both 
of the 2 roentgenograms obtained were noz 
properly positioned to cover all pertinent 
structures. Because of these technical dis- 
crepancies, clinical statistics would be 
meaningless. The following statistics were 
taken only from those 73 cases mentioned 
earlier whose records are complete and 
fertility status up-to-date. 

Of the 73 cases 44 (60 per cent) were nor- 
mal on hysterosalpingography. Eighteen of 
these cases (41 per cent) became pregnant 
between 1 to 8 months after the hystero- 


salpingography. Seven cases became preg- 
nant within the first month following 
hysterosalpingography. 

Abnormalities demonstrated by the ex- 
amination were: (1) 4 cases of unilateral 
tubal obstruction, I of these patients be- 
came pregnant within 1 month after the 
hysterosalpingography; (2) 5 cases of bi- 
lateral tubal obstruction (Fig. 4, 4 and B); 
(3) 6 cases of unilateral ovarian or adnexal 
masses (Fig. 5, 4 and B), 1 of these pa- 
tients became pregnant 4 months after the 
hysterosalpingography; (4) 3 cases of bi- 
lateral ovarian or adnexal masses (Fig. 6, 
A and B); (5) 4 cases of intrauterine filling 
defects by a myoma or a polyp (Fig. 7, 4- 
C), 1 became pregnant 1 month after 
the hysterosalpingography; (6) 1 case of 
congenital deformity and dysplasia of the 
genitalia (Fig. 8, 7-D); (7) 3 cases had a 
combination of 2 or more abnormal findings 


(Fig. 9, 4 and B); (8) 3 cases in which the 





Fic. 4. Bilateral hydrosalpinx. (A) Moderate volume 
filling fails to disclose the presence of a bilateral 
hydrosalpinx. (B) Large, bulbous dilatation at the 
end of each tube (arrows) without apparent peri- 
toneal spilling of the contrast material is well 
demonstrated later with a high volume filling. 


diagnosis was uncertain because of a tech- 
nically incomplete study (Table 1). 


DISCUSSION 


An ideal special radiologic procedure 
should be accurate, technically simple and 
have a minimum of patient morbidity. The 
vacuum cup technique of hysterosalpingog- 
raphy approaches this ideal. 

The vacuum cervical adaptor better 
serves the combined functions of the cervi- 
cal tenaculum and the intrauterine cannula 
which are still widely utilized for hystero- 
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salpingography. It is much less painful than 
the combined instrumentation and allows 
excellent visualization of the cervical canal. 
Patients may note a slight cramping sensa- 
tion when the vacuum cup is attached to 
the cervix. This normally spontaneously re- 
solves in a few minutes. We have not en- 
countered a single case of peritoneal-irrita- 
tion caused by the water soluble contrast 
material spilling into the pelvic peritoneal 
cavity (Sinografin was used exclusively for 
these studies). In rare instances, pelvic 
cramps lasted longer than a few minutes. 
This was more frequent in nulliparous pa- 





Fic. 5. Pelvic kidney. (A) Moderate volume contrast 
material filling and (B) postevacuation roentgeno- 
grams demonstrate patent right tube, a left pelvic 
mass (arrows) with the right side deviation of the 
uterine axis and nonvisualization of the left tube. 
The left tube was found to be hypoplastic. The 
patient had multiple other urogenital anomalies. 
The same size mass in the pelvis, if intraperitoneal, 
will have a better chance of having more of its sur- 
faces delineated by the intraperitoneal contrast 
material. Small intraperitoneal “masses” such as 
small-bowel loops frequently mimic a normal 
ovary (see Fig. 6, 4 and B). 
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tients (primary infertility). These patients’ 
symptoms subsided shortly after the re- 
moval of the vacuum cervical adaptor. The 
intensity of discomfort is much less than 
the combination of a tenaculum and intra- 
uterine cannulation. Of 106 cases studied 
with the vacuum cup method, only 3 re- 
quired an analgesic agent or tranquilizer. 
There were individuals of low pain thresh- 
old who had marked symptoms even during 
preparation of the perineum and vagina 
prior to the examination. 





Fic. 6. Simple ovarian cysts. 
oblique and (B) right posterior oblique views with 
high volume contrast material filling demonstrate 


(4) Left posterior 


a 74X103 cm., nonlobulated, smooth surfaced 
cystic left énaty (arrows) and a smaller, incom- 
pletely delineated right ovarian mass (B). These 
were exogenous hormone-induced simple cysts. 
Note that the tubes are entirely patent. When 
more than half of a circumference of a pelvic mass 
comes into contact with the contrast material 
which has spilled into the peritoneal cavity, the 
over-all size and shape of the mass become obvious. 
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It has long been debated whether or not 
hysterosalpingography has any therapeutic 
effect on certain conditions of female infer- 
tility.°-1°16 This series is too small to be 
conclusive; however, in this small patient 
sample the conversion to fertility from an 
infertile status was noted in a number of 
patients whose hysterosalpingograms were 
normal. 

Hysterosalpingography does not con- 
sistently visualize the ovaries; however, an 
abnormally enlarged ovary is frequently 
outlined when a generous quantity of con- 
trast material has freely spilled into the 
pelvic peritoneal cavity. A mass outlined 
in the region of the ovary may have mul- 
tiple etiologies. The combination of hys- 
terosalpingography and pelvic pneumog- 
raphy or laparoscopy is necessary if in- 
vestigation of the status of the ovaries is to 
be made.'!*+1 

On 3 occasions the combination of an 
ovarian or adnexal mass, partial loculation 
of the contrast material in the vicinity of 
the mass and elsewhere in the Douglas 
pouch, and ipsilateral tubal obstruction or 
peritubal adhesions was present (Fig. 9, 
A and B). These patients had never had a 
clinical episode of pelvic inflammatory dis- 
ease or pelvic operation. Extrauterine en- 
dometriosis was strongly suspected and 
subsequently proven by laparoscopy or 
laparotomy. However, on 3 other occasions, 
a normal hysterosalpingogram was present 
with subsequently proven extrauterine en- 
dometriosis. 


SUMMARY 


1. A detailed description of hystero- 
salpingography utilizing a vacuum cervical 
adaptor is given. 

2. The authors’ experience with this 
technique is briefly stated. 

3. The vacuum cervical adaptor modi- 
fication of the hysterosalpingographic tech- 
nique is a significant improvement and 
merits wider acceptance because of its 
technical simplicity, assurance of thorough- 
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ic. 7. Polyps. (4 and B) Low volume contrast material filling of the uterine cavity outlines a solitary 
polypoid lesion on the right side fundus portion which is less than 1 cm. in its longer dimension. (C) A small 
polypoid lesion is present in the supracervical region of the uterine cavity. Subsequent high volume filling 
with contrast material has obscured these lesions completely. Without preliminary low volume filling 


under fluoroscopic control, especially using a less diffusable contrast agent, a small polypoid lesion can be 
easily missed. 
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Rv Lv 


o VP 


FıG. 8. Complete duplication of genitalia. (4—D) A sagittal septum divides the vagina to the left and the right 
halves, each leading to a separate cervical os (solid arrows in B and D). A Foley catheter was placed in the 
left vagina and the contrast material was injected. Rc and Le—right and left cornu; Ru and Lu—right 
and left uterine cavity; Rv and Lv—right and left vaginal cavity; open arrows in 4 and B—air in fallopian 
tubes; open arrows in C—communication between Ru and Lu; open arrow in D—right vaginal fornix. 
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Fic. 9. Peritubal-pelvic adhesions and pelvic masses. 
(4 and B) The right fallopian tube is patent and 
the contrast material spills freely into the peri- 
toneal cavity from this side. The left tube is ob- 
structed or very severely strictured at its fimbri- 
ated end resulting in a “‘sausage-link”’ like marked 
dilatation and elongation of the entire length of the 
tube (open arrows). A smooth surfaced, oval mass 
in the left adnexal region (solid arrows) sponta- 
neously disappeared in 2 weeks after cessation of 
the ovulation-inducing agent (Clomid) medication. 
This enlargement was most probably a functional 
corpus luteum cyst. Subsequently a laparotomy 
was performed which disclosed pelvic and ovarian 
endometriosis. The combination of a strictured 
tube or peritubal adhesions and pelvic or ovarian 
masses very strongly suggests endometriosis. 


<< 





ness and significant reduction of pain and 
discomfort. 

4. Hysterosalpingography remains a prin- 
cipal method in the study of female infer- 
tility. 


Heun Y. Yune, M.D. 
Department of Radiology 
School of Medicine 

Indiana University Hospital 
Indianapolis, Indiana 96207 
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HEURISTIC GEMS FROM THE 
AMERICAN RADIUM SOCIETY 


ORTY years ago, July 4, 1934, Marie 

Sklodowska Curie died: martyr of the 
discovery she made for the inestimable 
benefit to suffering humanity. 

Republication of the memorial tribute 
paid to her by this JournaL, through the 
pen of E. Walter Hall, its illustrious con- 
tributor for many years, is more than ap- 
propriate, since the American Radium So- 
ciety was named after “radium,” the agent 
discovered by her and her husband (Fig. 1) 
and, symbolically, which has become the 
standard of nearly all forms of radiation 
used in therapy. 

The memorial tribute, in its entirety, 1s 
as follows: 


Madame Curie has ceased her labors. The 
test tube, the crucible, the pen, have fallen 
from her weary hands and she has entered on a 
well-earned rest. The world was startled when 
it learned that so great a life had ended. It 
paused a moment in shocked surprise—then, 
all the great and humble seemed to join in 
mourning and praise of her. However, words 
are weak and praise seems futile; her life and 
work speak for themselves in glowing terms 
that all can understand. 

Marie Sklodowska was born in Warsaw, 
Poland, November 7, 1867, the youngest of 
five children. Hers was an unusual heritage, 
for her father, Ladislas Sklodowska was a 
physicist and professor in the Warsaw Lycée, 
and her mother, Bronsitawa Boguska was 
principal of a school for girls. As a child she 
played with test tubes and crucibles and soon 
showed such a keen mind and developed such 
studious habits that at an early age she be- 
came her father’s chief assistant. At seven- 


1 Hart, Water E., M.D. Editorial. Marie Sklodowska Curie. 
Am. J. Roenrcenot. & Rap. THERAPY, 1934, 32, 395-398. 


teen, she assumed her first teaching position 
as a governess. 

Her independent spirit and her strong love 
of her native land led her into trouble with the 
Russians then ruling Poland. She was one of 
a group of young people encouraging Polish 
national spirit and making a determined ef- 
fort to preserve the Polish language. It was 
necessary for her to leave Poland, so she went 
to Crakow, then under Austrian rule, thence 
to Paris where at the age of twenty-four she 
entered the University of Paris to work toward 
a doctorate. For five years she lived in a 
garret, carrying her own coal up five flights of 
stairs and allowing herself only ten cents a 
day for food. She was indeed happy to be 
given a job washing bottles in a laboratory and 
cleaning the furnace. Despite her humble 
occupations her spirit and her work attracted 
the attention of the great physicist, Lipp- 
mann, and the mathematician Poincaré who, 
with her father’s assent and influence, had her 
assigned to the personal tutelage of the young 
physicist, Pierre Curie, the son of a Parts 
physician. In 1895 after years of constant 
association in scientific study, Marie and 
Pierre were married. They continued their 
studies as before. P. Curie was an instructor 
in a Parts Municipal School for Chemistry 
and Physics on rue Lohmand, and Marie ob- 
tained a position as a teacher in a girls’ 
school in Sèvres. Their study and research 
work were carried on at night in the poorly 
equipped laboratory of the municipal school. 

Roentgen had at this time just announced 
his discovery of the x-ray and the whole scien- 
tific world was started on a new set of experi- 
ments. Henri Becquerel, working with ura- 
nium salts, found by accident that some of his 
photographic plates were fogged, though pro- 
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tected from ordinary light. He next discovered 
the ionizing effect of uranium on air and 
found that the effect was proportional to the 
strength of the rays. He then called in his 
friends, the Curies, as expert analysts to aid 


him in determining the nature and source of 


the radiant energy. 

After verifying the experiments of Becquerel, 
Marie and Pierre started a set of experiments 
of their own, using an electrometer designed 
by Pierre to which Marie added a suitable 
tonization chamber. With her characteristic 
patience and thoroughness she put almost 
every known element and compound to the 
electroscopic test and found that only com- 
pounds of thorium and uranium manifested 
this ionizing power, to which she gave the 
name “radioactivité.” In the course of her 
experiments she found that pitchblende, from 
which uranium was obtained, was a more 
powerful tonizing agent than could be ac- 
counted for by its uranium content and im- 
mediately concluded that pitchblende must 
contain some other radiant substance. She set 


* These photographs are revered memorabilia of the Editor 
from his days at the Fondation Curie and at the University of 


Paris. 


herself to the task of finding that source of 
energy. 

A huge task it was, for even the richest 
pitchblende contained only traces of radiant 
material. Through the influence of the Vienna 
Academy of Sciences a ton of pitchblende was 
placed at her disposal, to handle which it was 
necessary to rent an old abandoned warehouse 
for use as a laboratory. It had a patched glass 
roof which leaked when it rained, an old 
asphalt floor, and was poorly ventilated, being 
hot in summer and scantily heated in winter 
by a cast iron stove. Its furnishings consisted 
of three old deal tables, and on these Madame 
Curie prepared and mixed her chemicals, 
using crude apparatus that would be scorned 
by modern chemists. Enormous physical labor 
was required, for each part of pitchblende 
analyzed required five parts of added chemt- 
cals and about fifty parts of water. We wonder 
at the scientific zeal of this frail woman who 
could teach by day and spend many evening 
hours and much of the night in such exhaust- 
ing mental and manual labor, at the same 
time maintaining a home. The work of those 
years with its brilliant results is the more re- 
markable due to an intervening pregnancy 
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and the birth of her first daughter in 1897. 
Small wonder Irene Curie Foltot has already 
become a sctentist of note, following in the 
footsteps of her illustrious mother! 

After many months of laborious and te- 
dious crushing, dissolving, precipitation, and 
distillation, with fractional crystallization and 
painstaking ionization tests of each product 
at every step of the process, a thimbleful of 
white salt was obtained which was very 
strongly radioactive. From this Madame 
Curie isolated in July, 1898, a substance 
which she named “polonium,” in honor of 
her beloved native land. On December 26, 
1898, she announced the discovery of an ele- 
ment emitting two million times as much 
radiant energy as uranium and to which she 
gave the name “radium.” 

Madame Curie did not rest idly on her 
laurels and enjoy the fruits of her scientific 
discoveries. Her life work had only begun. 
She and her husband set about experimenting 
with the new-found substances, determining 
their properties and actions and evolving new 
and better methods of isolating them from the 
mother ores. Her experiments furnished the 
basis for her final thesis for her doctorate sub- 
mitted in 1903. She and Pierre investigated 
and published papers concerning induced 
radioactivity, radium emanation, heat emis- 
sion by radium and numerous other purely 
sctentific studies, and began to investigate the 
physiological effect of radium rays. P. Curie 
intentionally produced a strong reaction on 
his own arm and they began a long series of 
experiments with animals to determine bio- 
logical effects, which really laid the founda- 
tion for modern radium therapy. 

In 1904 a second daughter Eve, now a 
dramatist and pianist of considerable talent, 
was born, and with slightly better financial 
circumstances it seemed that Madame Curie 
might be able to devote more time to her home 


and family. However, when the child was but. 


two years of age Pierre Curte met a tragic 
death in a traffic accident and his wife was 
deprived of her dear companion and coworker 
and was left to carry on the struggle alone. 
She accepted his chair of physics at the Sor- 
bonne where she continued his lectures and 
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also carried on her experimental work at the 
Institut Curie—her private laboratory, estab- 
lished in 1912. 

When the World War broke out, Marie 
Curie offered her services to France. She 
closed her Institut and with her daughter 
Irene and several student followers, put her 
knowledge of radiography to excellent use in 
hospitals near the battle front. She suggested 
the use of portable roentgenographic units in 
ambulances and was the means of saving 
many lives by early localization of foreign 
bodies. 

Though shunning publicity, for the sake of 
science and humanity she wrote many papers 
and delivered many lectures. Among her 
writings are “Recherches sur les propriétés 
magnétiques des acters trempes,” “Recherches 
sur les substances radioactives,” “L isotropie 
et les eléments tsotropes’ and “Pierre Curie.” 
Her most important work, however, 1s the 
scientific classic: “Traité de radioactivité” 
published in 1910. Madame Curie was a 
product of the past generation and her scien- 
tific theory was of the old school. Her dis- 
coveries and evolved theories, however, formed 
the starting point for the brilliant new school 
of scientific theorists. Her belief that radioac- 
tivity was a property of all matter, that all 
elements originated from radioactive elements 
instead of being distinct and indestructible, 
provided a basis for the modern ideas regard- 
ing the structure of the atom with its protons 
and electrons. 

To few persons is it given to achieve great- 
ness; to fewer still to have that greatness 
recognized and acclaimed by the entire world 
during their lifetime. To Marie Sklodowska 
Curie came not only the usual reward of work 
well done, to her came the rare privilege of 
seeing her labors bear great fruit in advancing 
the border of scientific knowledge as well as in 
being put to practical use in the world of in- 
dustry and in the alleviation of human ills. 
And the world was not slow or niggardly in 
honoring the Curies. The street in Paris on 
which they lived was renamed rue Pierre 
Curie, and many institutions bear their name. 
The literature of radium physics incorporates 
their name as a unit of measurement, the 
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commonly used “millicurie,’ and radium 
therapy is properly called “curie therapy.” 

In roor Pierre Curie was awarded the 
Lacaze prise of 10,000 francs. In 1903 they 
received the Davy medal of the Royal Soctety 
of London. In 1904, they shared with Becquerel 
the Nobel Prize in Physics. Pierre was made 
a full Professor at the Sorbonne and in 1905 
was elected to the French Academy of Sciences. 
In rorr Madame Curie received the Nobel 
Prize in Chemistry, the only person ever to 
have been so honored a second time, and.was 
also elected to the French Academy. In 1922 
she was elected to the Academy of Medicine 
of Parts. 

She returned to Warsaw for the first time 
in 1913, receiving signal honors. She visited 
the United States first in 1921 and again in 
1929, each time being overwhelmed with ova- 
tions and laudatory introductions at recep- 
tions in her honor. Honorary degrees were 
bestowed upon her by Columbia, Yale, North- 
western and St. Lawrence Universities, the 
Universities of Pennsylvania and Pitts- 


burgh, Woman’s Medical College and Welles- 


ley and Smith Colleges. In 1926 she delivered 

a series of lectures in South America, receiv- 

ing the usual acclaim as a leader of scientific 

endeavor. 

The strain of her many travels, the demands 

of the public, her teaching, and the private 

experiments she refused to give up, at last be- 

gan to take their toll of physical strength. She 
was so tired following her first visit to the 
United States that she became seriously ill. 

In April, 1932, she was gravely injured by a 
fallin her laboratory and a surgical operation 
was necessary. In accordance with her wishes 
her last illness was unknown except to the 
family and a few intimate friends. After five 
weeks in a Paris hospital, she was removed 
for a few days to a Sanitarium in Sallanches 
on the upper Savoy, where the world’s fore- 

most woman scientist died July gth, 1934. 

Her personal physicians attributed her death 
fo a wasting anemia, produced, or at least 
aggravated, by the long contact with powerful 

radiation. That her frail frame had so long 
endured was no doubt due to the dominance 

of her forceful mind. 
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Neither of the Curies deigned to profit from 
their discoveries. No patents were obtained, 
no secrets regarding methods or processes 
kept, and all knowledge or theory was freely 
given to their fellow scientists. Prizes and 
awards of money were turned to scientific 
experiments or given to hospitals for the treat- 
ment of cancer. Madame Curie never owned 
a particlé of the radium she produced until 
1931, when she accepted a gift of $100,000 
presented by President Harding from the 
women of America for the purchase of a gram 
of radium for experimental work. This gram 
was obtained from 500 tons of carnotite ore. 
However, she rented that radium for $3,500 a 
year and gave the money to a cancer hospital 
in Warsaw. The purchase of a second gram 
of radium was made possible by the donation 
of $50,000 on her second visit to America, 
President Hoover this time making the pre- 
sentation. On the occaston of the twenty-fifth 
anniversary of the discovery of radium the 
French government unanimously voted her an 
annual pension of 40,000 francs. In honor 
of Marte, her daughter Irene was given an 
endowment of over $56,000 by American 
women to enable her to pursue her scientific 
research. | 

Despite financtal rewards, and countless 
more had been hers for the asking, Marie 
Curie continued to live simply and frugally, 
giving freely of her surplus to science and to 
charity. By her own direction even after death . 
there was no extravagant display or pomp or 
ceremony, and the people she so loved re- 
spected her last wish. But no power could 
lessen the intense feeling of gratitude. and 
reverence the world holds for the great woman 
who has just passed from us. No nobler ex- 
ample of unselfish sacrifice for sctence and 
humanity has ever been presented. How oft 
her frail body must have ached and her tired 
mind yearned for quiet rest with her family! 
How oft must she, as human as the rest of us, 
have been tempted to enjoy in luxury of later 
years the fruits of earlier toil! Her devotion ` 
to her science was extreme, it vied only with 
her devotion to her family and her husband. 
Pierre was ever her inspiration and she un- 
selfishly deferred to him honors intended for 
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her and gave him credit as a co-discoverer of 
radium along with many other achtevements. 
His precept— “Make life a dream, make 
dreaming a reality —was carried out by both 
of them on the highest possible plane. 

We of the radiological world are peculiarly 
moved by the death of Madame Curie. In life 
She was one of us, a leader in our cause of 
conquering the enemies of life through ad- 
vancement of scientific knowledge. Of all her 
achievements it is said she was most proud of 
having found a new agent for alleviating hu- 
man ills. We are grateful to her for the oppor- 
tunity to use this agent in our work as radtolo- 
gists. We sorrow with the scientific world that 
so brilliant a mind, with its rich store of 
knowledge and wisdom should be halted in tts 
activity. We rejoice with humanity that 
Madame Curie was permitted so many years 
of invaluable service to mankind. We are 
fortunate to have been contemporaries of such 
a ptoneer—future generations will no doubt 
envoy us the personal contact that has been 
the privilege of so many of us. Poland may 
justly feel proud as the native land where she 
received her early training; France may, with 
pardonable pride, take credit for the great 
work carried on within her borders; the world 
in general rejoices that so great a sctentist 
lived to such good purpose. However, only 
those who combine pure science with personal 
service to humanity can fully appreciate the 
life of sacrifice and service which was hers. 


In 1923, in a most impressive biography, 
Madame Curie? told in simple language 
the life story of her husband, who, in spite 
of poverty and hardship, had adhered to his 
altruistic deeds and as a comrade shared 
with her both his home and his work. Her 
story of how she discovered radium is a 
saga to those who are carrying out scien- 
tific investigations under unfavorable cir- 
cumstances. To quote: “I had decided on a 
theme for my doctorate. My attention had 
been drawn to the interesting experiments 
of Henri Becquerel on the salts of the rare 
metal uranium. Becquerel had shown that 


* Curre, Marre. Pierre Curie. Contains 242 pages. The Mac- 
millan Co., New York, 1923. 
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by placing some uranium salt on a photo- 
graphic plate covered with black paper, the 
plate would be affected as if light had fallen 
on it. The effect 1s produced by special rays 
which are emitted by the uranium salt and 
are different from ordinary luminous rays 
as they can pass through black paper. 
Becquerel also showed that these rays can 
discharge an electroscope. He at first thought 
that the uranium rays were produced as a 
result of exposing the uranium salt to light, 
but experiment showed that salt kept for 
several months in the dark continued the 
peculiar rays,” and again “I then thought 
to find out, if there were other substances 
possessing the remarkable property of ura- 
nium, and soon found that substances con- 
taining thorium behaved in a similar.way.” 
A certain number of other minerals was 
examined, and to quote again: “A few of 
them showed activity; they were those con- 
taining uranium and thorium. The activity 
of these minerals would have had nothing 
astonishing about it, if it had been in pro- 
portion to the quantities of uranium or 
thorium contained in them. But it was not 
so; some of these minerals revealed an ac- 
tivity 3,004 times greater than that of 
uranium. I verified this surprising fact care- 
fully, and could not doubt its truth. Specu- 
lating about the reason for this, there 
seemed to be but one explanation. There 
must be, I thought, some unknown sub- 
stance, very active, in these minerals. My 
husband agreed with me and I urged that 
we search at once for this hypothetical sub- 
stance, thinking that, with joined effort, a 
result would be quickly obtained.” 

The discovery of polonium and “radium” 
followed. 

The years 1936 and 1937 undoubtedly 
witnessed the most important events in the 
history of the American Radium Society. 

At the Annual Meeting, May 11 and 12, 
1936, in Kansas City, Missouri, through 
the untiring efforts of Edward H. Skinner, 
the Janeway Medal was introduced at the 


3 AmEnicaN Rapium Sociery. Twentieth Annual Meeting, 
May 11 and 12, 1936. Am. J. ROBNTOENOL. & Rap. THERAPY, 
1936, 35, 551; alao 824~825. 
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evening Banquet held at the University 
Club (Fig. 2; and 3). The medal was de- 
signed by Miss Stephanie Prince of Kansas 
City and executed by Tiffany of New York 
(Fig. 4). However it was not struck until 
the following year. 

In 1937, on September 15th, the officers 
and invited foreign members of the Fifth 
International Congress of Radiology were 
the guests of the American Radium Society 
at the banquet in the Red Laquer Room of 
the Palmer House, Chicago.4 Each of the 
Janeway Catturers from 1933 to 1937 was 
present upon the platform and received his 
inscribed medal with appropriate citations. 
They were: Dr. James Ewing, New York 
City; Dr. Frances Carter Wood, New York 


4 Program of The Fifth International Congress of Radiolog gy. 
Am. J. RoenTtGENOL. & Rap. THERAPY, 1937, 38, 373-376. 
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Norse Muthology tells us that the 
ual, (Alin, who was sard te have 
power over the preocous minerals 
hunet m the carth, wanderad aver 
the carth in the search for Knowl. 
ele binally Odin came to Mi- 
mires well, in whose waters wis 
dom aml wit lay burial. The price 
Mimir asked for a drink from his 
well was Oktin's right eve. So Ofin 
plucked out his eve and gave if to 
Viente for a potion of walom., 





Oin possessed two ravens, Hugin 
thought or reflection) and Munin 
(memory or remembrance). These 
ravens perched upon Bis shoul 
ders. To them he owed a great part 
of hus wisdom for each alay thes 
flew forth through the expanses of 
the universe returning tw tell him 
of all they had seen and reported 
upon the events and progress of 
the world, 





Fic. 4. (Reproduced from: Edward H. Skinner.’ The 
Henry Harrington Janeway Lecture and Medal. 
Am. J. ROENTGENOL. & Rap. THERAPY, 1938, 40, 


p. 627.) 


City; Dr. George E. Pfahler, Philadelphia, 
Pennsylvania; and Dr. Curtis F. Burnam, 
Baltimore, Maryland. The Janeway Lec- 
turer at this meeting was Dr. Douglas 
Quick® of New York City, the only as- 
sistant of Dr. Janeway. 

From 1937 to the present the Janeway 
Lecture and the presentation of the Jane- 
way Medal continue to remain the high- 
lights of the Annual Meetings of the Ameri- 
can Radium Society. 

Thus, historically, the term “radium,” 
and, dosimetrically, the terms “radium and 
radium-equivalent,’’ became symbolic stan- 
dards of the specification of nearly all forms 
of radiation in therapy. And, to quote 
Skinner,® “it does not take much flight of 
the imagination to translate the significance 
of these mythical items (Odin and his two 

5 Quick, Douctas. Carcinoma of larynx. Janeway Memorial 
Lecture, 1937. AM. J. Ro—entGENOL. & Rap. THERAPY, 1937, 39, 
821-85 3. 

6 SKINNER, Epwarp H. The Henry Harrington Janeway Lec- 


ture and Medal. Am. J. RoentGeno.. & Rap. THERAPY, 1938, 
40, 626-628. 
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Ravens) into the Ren of radium lore.” 

The American Radium Society was 
honored recently by being embodied in 
the Ceremonial Mace of the American Col- 
lege of Radiology. This Mace was presented 
to the College in 1973 at its Golden Anni- 
versary by Eugene P. Pendergrass,’ who, 
inspired by the “Pomp and Ceremony” of 
the ritual in 1965 of the “Bicentennial of 
the Medical Education in the United States,” 
spent 8 years in collecting and developing 
the details of this prototype “symbol of the 
leadership, scholarship and dignity in the 
case of Universities and Learned Societies.” 
The Mace was designed and crafted by Mr. 
Henry P. Hopkins, a famous silversmith, of 
Baltimore, Maryland. Its wings and ser- 
pents are made of silver recovered from 
“fixing” solutions of x-ray films, by the 
sludge and electrolytic systems. The head 
of the Mace is made of sterling silver and 
the metal is goldplated to prevent tarnish- 
ing. The main pear-shaped portion of the 
head, containing 6 panels with silhouettes 
of early and modern x-ray tubes, is sym- 
bolic of the “Lamp of Wisdom,” reminiscent 
of the mythological Odin at Mimir’s well 
and his two ravens. At the bottom section 
of the head, there are four chased leaves 
and above that a six-sided section with en- 
graved sterling silver seals. One of these 
sections commemorates The American Ra- 
dium Soctety. 

The editorial policy of this JouRNAL was 
stated by Lawrence Reynolds,’ its world- 
renowned Editor for more than 3 decades, 
on the occasion of the Golden Anniversary 
of its foundation, as follows: ““The Founders 
and first Editor of the JournaL, Doctor 
Hickey, blazed the trail of a high standard 
of scientific endeavor, from which the 
JourNAL has not deviated.” 

Based on this scientific endeavor, 3 major 
successive changes were made in the his- 
toric title of the JourNAL, reflecting the 


7 PENDERGRASS, Eucene P. The ceremonial mace of The 
American College of Radiology. Am. J. Roentrcenot., Rap. 
Tuerapy & Nuccear MED., 1973, 7/8, 705-708. 

8 Reynotps, Lawrence. Fiftieth Anniversary (1906-1956). 
Am. J. RoenrGenot., Rap. THERAPY & Nuciear MED., 1956, 


73,376. 
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successive phases in the astounding dy- 
namic progress made in the science of 
Radiology. 

The first change occurred in 1913, when 
the QUARTERLY was changed into a monthly 
publication with the title AMERICAN Jour- 
NAL OF ROENTGENOLOGY.® 

The second change was made in January 
1923, when the name “Radium Therapy” 
was added. The American Radium Society 
had been founded in 1916 by a pioneer 
group of active physicians “to promote the 
scientific study of radium and other sources 
of radiation in relation to their physical 
properties and their therapeutic applica- 
tion.” Since most of the papers read before 
this Society were published in the AMERI- 
CAN JOURNAL OF ROENTGENOLOGY, at the 
Fifth Annual Meeting, held in New Or- 
leans, Louisiana, in April 1920, it was 
decided to make the AMERICAN JOURNAL 
OF ROENTGENOLOGY the official organ of 
the American Radium Society. This sug- 
gestion was accepted in September, 1922, 
by the American Roentgen Ray Society at 
the Annual Meeting held in Los Angeles, 
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California and in January, 1923, the name 
of the Journal became THE AMERICAN 
JOURNAL OF ROENTGENOLOGY & Rapium 


THERAPY.’ 


The third change was made by acceptance 
of the designation “Nuclear Medicine’’® in- 
stead of “Atomic Medicine” at the Fifty- 
second Annual Meeting of the American 
Roentgen Ray Society held in Washington, 
D. C., September 25-28, 1951, in recogni- 
tion of the importance of radioisotopes and 
the rapidity with which they have been 
employed within recent years not only in 


diagnostic procedures but also as thera- 


peutic agents. 

The final title of THE AMERICAN JOURNAL 
OF ROENTGENOLOGY, RADIUM THERAPY & 
NucLear Mepicine” was adopted and has 
been consistently used for nearly a quarter 
century. 

Tratan Leucutia, M.D. 


t Levcutia, Traian, M.D. Editorial. Nuclear Medicine; a his- 
toric connotation. Am. J. RoznrornoL, Rav. Tuerary & 
Nuc.ear MED., 1970, 709, 845-846. 

10 Addition to the title of the Journal. Editorial. Am. J. Roswr- 
oENOL, & Rap. THERAPY, 1952, 67, 114. 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


Harotp O. Pzrerson, M.D., Director 


Ricuarpb G. Lester, M.D., Associate Director 


Titles and Aéstracts of Courses Offered 
Seventy-Fifth Annual Meeting 
The San Francisco Hilton Hotel 
San Francisco, California 
September 23-27, 1974 


THE INstRucTION Courses for the Seventy- 
fifth Annual Meeting of the American 
Roentgen Ray Society will be held on 
Monday, Tuesday, Wednesday and Thurs- 
day afternoons, September 23, 24, 25, 26 
at 3:00 P.M. and Friday morning, Septem- 
ber 27, at 77:00 4.M. 

Each course will last about go minutes, 
during which time there will be no other 
activity scheduled. Please note the change 
in time on Friday .. . courses will start at 
11:00 A.M. and conclude at 12:30 P.M. 

A special registration desk for the courses 
will be located near the general registration 
area. Complete information as well as 
tickets for the courses will be available on 
Sunday, September 22, from 2:00 P.M. to 
4:30 P.M., and daily the rest of the week. 

Ten courses will be given on Monday, 15 
on Tuesday and Wednesday, 14 on Thurs- 
day, and g on Friday. Please note that 
some of the courses will be given in 2 ses- 
sions. A complete list of the faculty and ab- 
stracts for each course are shown on the 
following pages, along with the registration 
form. 

Tickets will be mailed to everyone whose 
registration (Pink Sheet) reaches the office 
of the Director before September 14, 1974. 
Please watch for your tickets which will be 
mailed in an envelope marked: “SECTION 
ON INsTRUCTION, AMERICAN ROENTGEN 
Ray Society—Tickets Enc.iosep.” The 
first mailing will be about September 5, 


1974. 


HOW TO REGISTER AND 
OBTAIN TICKETS 


Review the abstracts on the following 
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pages; make 3 choices for each day; fill out 
the pink order sheet with the course num- 
ber and name of instructor for each choice. 
For each course selected a $3.00 registra- 
tion fee is required from nonmembers. If 
you select 5 courses, one each day, the cost 
will be $15.00. 

Members of the American Roentgen Ray 
Society, graduate students or residents in 
Radiology, and nonmembers who are con- 
tributing to the program either by way of 
an instruction course, a paper or scientific 
exhibit, are not required to pay for these 
courses but must fill out a pink order form 
indicating their choices. 

If your advance registration reaches the 
office of the Director after September 14, 
1974, you may obtain your tickets at the 
registration desk of the Section on Instruc- 
tion at the hotel on Sunday, September 22, 
1974, between 2:00 and 4:30 P.M. 

Please mail your orders to Dr. Harold O. 
Peterson, 1995 West County Road “B”, 
St. Paul, Mn. 55113. 


THE FACULTY 


William L. Ashburn, M.D., Professor and Director, 
Division of Nuclear Medicine, University Hospital, 
University of California School of Medicine, San 
Diego, Ca. 


David H. Baker, M.D., Director of Radiology, 
Babies Hospital, Columbia-Presbyterian Medical 
Center; Professor, Columbia College of Physicians 
and Surgeons, New York, N. Y. 


Walter E. Berdon, M.D., Associate Director of 
Radiology, Babies Hospital, Columbia-Presbyterian 
Medical Center; Professor, Columbia College of 
Physicians and Surgeons, New York, N. Y. 


Ray A. Brinker, M.D., Clinical Associate Professor 
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of Radiology, New York University; Chief, Section 
of Neuroradiology, Department of Radiology, St. 
Vincent’s Hospital and Medical Center, New York, 
N. Y. 


Arnold Chait, M.D., Associate Professor of Radiol- 
ogy, Hospital of the University of Pennsylvania, 
Philadelphia, Pa. 


Norman E. Chase, M.D., Professor and Chairman, 
Department of Radiology, New York University 
Medical Center, School of Medicine; Director of 
Radiology, Bellevue Hospital, New York, N. Y. 


James T. T. Chen, M.D., Associate Professor of 
Radiology, Duke University Medical Center, Dur- 
ham, N. C. 


James J. Conway, M.D., Head, Division of Nuclear 
Medicine, Children’s Memorial Hospital, North- 
western University Medical Center, Chicago, Il. 


Robert J. Cowan, M.D., Associate Professor of 


Radiology, Division of Nuclear Medicine, Bowman 
Gray School of Medicine, Winston-Salem, N. C. 


Gerald D. Dodd, M.D., Professor and Chairman, 
Department of Radiology, M. D. Anderson Hospital, 
Houston, Tx. 


Kenneth D. Dolan, M.D., Associate Professor, De- 
partment of Radiology, University of Iowa Hospitals 
and Clinics, Iowa City, Ia. 


J. Scott Dunbar, M.D., Professor and Head, Depart- 
ment of Diagnostic Radiology, University of British 
Columbia, Vancouver, B. C., Canada 


Robert L. Egan, M.D., Chief, Mammography Sec- 
tion, Professor of Radiology; Emory University, 
Atlanta, Ga. 


Lewis E. Etter, M.D., F.A.C.R., Professor of Radi- 
ology, Western Psychiatric Institute and Falk Clinic, 
Presbyterian-University Hospital, School of Medi- 
cine, University of Pittsburgh, Pa. 


Benjamin Felson, M.D., Professor of Radiology, 
University of Cincinnati College of Medicine, Cin- 
cinnati, Oh. 


Robert G. Fraser, M.D., Professor and Chairman, 
Department of Radiology, McGill Medical School, 
Royal Victoria Hospital, Montreal, P. Q., Canada 


Hymer L. Friedell, M.D., Professor and Chairman, 
Department of Radiology, Case Western Reserve 
University, University Hospital, Cleveland, Oh. 
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John A. Gehweiler, M.D., Associate Professor of 
Radiology, Duke University Medical Center, Dur- 
ham, N. C. 


C. Benjamin Graham, M.D., Professor and Director 
of Pediatric Radiology, University of Washington 
School of Medicine and Hospital; Associate Director 
of Radiology, Children’s Orthopedic Hospital and 
Medical Center, Seattle, Wa. 


Richard H. Greenspan, M.D., Professor and Chair- 
man, Department of Radiology, Yale University, 
School of Medicine, Department of Diagnostic 
Radiology, New Haven, Ct. 


Herman Grossman, M.D., Professor of Radiology 
and Pediatrics, Duke University Medical Center, 
Durham, N. C. 


C. Craig Harris, M.D., Associate Professor of Radi- 
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Donald L. King, M.D., Associate Professor, College 
of Physicians and Surgeons, Columbia University; 
Associate Attending Radiologist, Columbia-Presby- 
terian Hospital, New York, N. Y. 
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Bronx, N. Y.; Head of the Neuroradiology Section, 
Montefiore Hospital and Medical Center, Bronx, 
N; Y- 
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Leonard E. Swischuk, M.D., Professor of Radiology 
and Pediatrics, The University of Texas Medical 
Branch, Galveston, Tx. 
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DESCRIPTION OF COURSES 


COURSE or 
Monday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


The Small Intestine 
1, Technique. 


2. Immuno-deficiency diseases. These include dys- 
gammaglobulinemia, giardiasis, intestinal lym- 
phangectasia, amyloidosis, etc. 

3. Lymphosarcoma and Hodgkin’s disease. 

4. Miscellaneous small bowel diseases related to 
malabsorption. If time permits, some ischemic 


lesions of the small bowel will be discussed. 


COURSE 102 
Monday 


WILLIAM MARTEL, M.D. 
Ann Arbor, Michigan 


Commonly Confused Skeletal Lesions 


A series of cases will be presented which illustrate 
various .errors commonly made in the diagnosis of 
skeletal lesions. Some conditions represent problems 
in diagnosis both for the radiologist and pathologist. 

The discussion will encompass disorders of varying 
etiologies; and lesions of bones, j joints and soft tissues 
will be shown. 
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COURSE 103 
Monday 


A. S. MACMILLAN, JR., M.D. 
Boston, Massachusetts 


The Temporal Bone 


This course is devoted to the region of the tem- 
poral bone. It will include plain film roentgenogra- 
phy, linear and hypocycloidal tomography, panto- 
paque studies plus P.E.G.s, nuclear scans, arteri- 
ography, venography, xeroradiography, and C.A.T. 
scans. 


COURSE 104 
and 
COURSE 204 


Monday and Tuesday 


JOHN N. WOLFE, M.D. 
Detroit, Michigan 


Mammography 


The course is designed to present some general 
highlights of mammography. This will consume 
about the first 30 minutes. The balance of the 2 ses- 
sions will be spent concentrating on the diagnosis of 
carcinoma of the breast and then problems in diag- 
nosis and suggestions for their solution. An outline 
is as follows: 


I. general remarks about mammography, touch- 
ing on positioning and selection of technique 
and equipment; 

2, signs of carcinoma of the breast with appropri- 
ate illustrations; 

3. the problems of breast calcifications and their 
differential diagnosis; 

4. the problem of the uncalcified mass and its dif- 
ferential diagnosis; 

5. subtle signs of carcinoma and their utilization 
in an attempt to make the correct diagnosis in 
cancers which are frequently misdiagnosed. 


Both conventional film mammograms and xeroradio- 
graphs of the breast will be used as slide material. 


COURSE 105 
and 
COURSE 205 


Monday and Tuesday 


JOHN A. GEHWEILER, M.D. 
Durham, North Carolina 
RAYMOND L. OSBORNE, M.D. 
Durham, North Carolina 
Pitfalls in the Diagnosis of Vertebral Trauma, 
Part I and Part II 


“Fis spine is broken!” The very idea invokes ter- 
ror in both patient and relatives. 
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There is no greater challenge to the proficiency of 
the radiologist than the evaluation of the injured 
patient since trauma is the leading cause of death in 
the first 40 years of life. Are you fully prepared to 
make a diagnosis quickly and accurately? 

In this 2 day course, we will examine roentgeno- 
grams of patients having sustained vertebral in- 
juries. Each case will be analyzed as to the problems 
of differential diagnosis; gross morphology of the 
vertebrae and the related joints and ligaments; 
mechanisms of injury and the expected roentgen 
patterns; and how the radiologist plays a major role 
in evaluating the acutely injured patient, thus con- 
tributing to the proper treatment. 


COURSE 106 
Monday 


ROBERT G. FRASER, M.D. 
Montreal, P. Q., Canada 


Immunologic Diseases of the Thorax with 
Emphasis on Their Roentgenographic Mani- 
festations 


Although anaphylaxis and allergy were recogn:zed 
around the turn of the century, it has only been 
within the last few years that some order appears to 
be developing out of the chaos of immunologic dis- 
eases. In 1968, Coombs and Gell recognized and 
defined 4 types of immunologic response, each of 
which is associated with specific morphologic and 
roentgenologic manifestations within the thorax. 

This course will be devoted to a consideration of 
these 4 types of immunologic reaction, their mecha- 
nisms, and the diseases with which each is associated. 

The following is a list of the pulmonary diseases to 
be discussed, together with the type of immune reac- 
tion responsible: 


Type I. Extrinsic asthma 

Type II. Goodpasture’s syndrome 
Idiopathic pulmonary hemorrhage 

Type III. Allergic bronchopulmonary aspergillosis 
(A.P.A.) 
Extrinsic allergic alveolitis 
Pulmonary vasculitis: systemic lupus 
erythematosus, polyarteritis nodosa, Weg- 
ener’s granulomatosis, drug reactions 
Fibrosing alveolitis 
Rheumatoid lung disease 
Sj6gren’s syndrome 

Type IV. This type probably occurs during the 


course of all pulmonary infections. 
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COURSE 107 
Monday 


ROBERT J. COWAN, M.D. 
Winston-Salem, North Carolina 


C. DOUGLAS MAYNARD 
Winston-Salem, North Carolina 


Dynamic and Static Plain Imaging 


This course will review the fundamental concepts 
and clinical applications of dynamic and static brain 
imaging including: radiopharmaceuticals, patient 
preparation, technique of the procedure; indications 
and contraindications for the study; common sources 
of error; interpretation, accuracy and detection of 
various types of pathology; and effect of timing on 
the study. 

The role of the dynamic study as an adjunct to the 
standard brain image will also be considered in depth. 


COURSE 108 
Monday 


GERHART S. SCHWARZ, M.D. 
New York, New York 


Ten Most Frequent Mistakes Made in Reading 
Paranasal Sinus Films 


The most common mistake in interpreting roent- 
genograms of the paranasal sinuses will be illustrated. 
Among them will be: false absence of sinuses (re- 
appearance at a later date); polyps that turn out to 
be cysts; fluid levels that are not; false fractures that 
are normal anatomic structures; undeveloped sinuses 
which stimulate information for tumor, etc. 

The 4 sinus groups will be discussed separately. 


COURSE 109 
Monday 


STEPHEN A. KIEFFER, M.D. 
Syracuse, New York 


Myelography and Clivography 


This course will cover the following selected topics 
relating to the use of positive contrast media in the 
evaluation of the spinal canal and posterior cranial 
fossa: 


1. The technique of a good myelogram. Principles 
which, if carefully followed, are most likely to 
yield an accurate examination. 

2. The herniated lumbar disk. Identification of 
myelographic patterns which show a high de- 
gree of correlation with clinically significant 
disk herniation. Atypical defects and their 
significance. 

3. The herniated cervical disk and cervical spondy- 
losis. 

4. Clivography. Indications for and techniques of 
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examination of the cisterns and ventricles of the 
posterior fossa. Diagnosis of acoustic neuroma, 
brainstem glioma, Arnold-Chiari malformation, 
and other posterior fossa tumors is often most 
easily and reliably made by this method. 


Emphasis will be placed on a clear understanding of 
normal anatomy in each region and correlation of 
radiologic findings with pathologic anatomy. 


COURSE 110 


Monday |. 


PHILIP STRAX, M.D. 
New York, New York 


Mass Screening for Earlier Detection of Breast 


Cancer 
COURSE 201 
Tuesday 
RICHARD H. MARSHAK, M.D. 
New York, New York 


Stomach and Duodenum 
The following entities will be discussed: 


. Gastric polyps and atrophic gastritis. 

. Submucogal tumors. 

. Benign prepyloric ulcers. 

. The narrowed stomach. 

Enlarged stomach. 

. Unusual lesions of the duodenal bulb and 
second portion of the duodenum. 


Included in the discussion will be the author’s con- 
cepts both of diagnosis and treatment of these 
entities. i 


At A G po o 


COURSE 202 
and 
COURSE 302 


Tuesday and Wednesday 


HAROLD G. JACOBSON, M.D. 
Bronx, New York 


STANLEY S. SIEGELMAN, M.D. 
Baltimore, Maryland 
Skeletal Radiology—Interesting Challenges, 
Parts I and I 


Of all the many interesting and diverse subjects 
in diagnostic radiology, skeletal disorders comprise 
one of the most fascinating of the entire discipline. 
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Sufficient variations exist in each diagnostic category 
to offer provocative challenges to those interested in 
testing their skills. 

In these 2 courses a variety of interesting and even 
infrequently encountered skeletal abnormalities will 
be presented together with unusual manifestations of 
more common disorders. These entities will be or- 
ganized into appropriate categories (¢.g., endocrine 
abnormalities, neoplasms of bone, etc.). The first few 
cases in each group will represent unusual manifes- 
tations or even esoteric examples (“mavericks”) of 
that specific entity; these will serve as a springboard 
for the presentation of more frequently encountered 
manifestations of the abnormality under discussion. 
Participants in these courses will .be encouraged to 
offer diagnostic possibilities (from their seats) for the 
introductory cases in each category—always on a 
completely voluntary and anonymous basis (the room 
ts dark). 

The radiologic criteria diagnostic for each abnor- 
mality (even for the “mavericks” in most instances) 
will be discussed, with emphasis on the concept that 
“the answer is always on the film,” even in the most 
difficult of cases. 

The learning process is closely related to challenge. 
In these 2 courses it is anticipated hopefully that 
the case materia] will be sufficiently stimulating and 
the gratifications inherent in volunteering the cor- 
rect diagnosis sufficiently. rewarding to ensure a rele- 
vant learning experience. In any event, no one will 
be embarrassed because this will not be a “quiz show.” 
Hopefully, the courses will demonstrate that learn- 
ing, related to challenge, can be fun and that a careful 
analytic evaluation of the radiologic findings gen- 
erally will provide prime consideration of the correct 
answer even in unusual instances since the film 
usually speaks its own specific language. 


COURSE 203 
Tuesday 


A. S. MACMILLAN, JR., M.D. 
.Boston, Massachusetts 


-Sinuses and Orbits 


This course will cover the sinuses, orbits, and the 
rest of the face. Routine projections on plain films 
and linear and hypocycloidal tomography will be dis- 
cussed. Sialography, sinography, nasopharyngogra- 
phy, orthopantomography, dental radiography, and 
xerography are included. Study of the orbit includes 
dacryocystography, JOFB localization and B mode 
ultrasonogtaphy. Chiasmal air studies with hypo- 
cycloidal tomography, nuclear scans, arteriography, 
venography, and C.A.T. scans have their place. Em- 
phasis on proper plain film evaluation is still fore- 
most. 


~ 
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COURSE 206 
Tuesday 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


MAURICE M. REEDER 
Washington, D. C. 
The Gamut Approach to Radiology 


Successful radiologic interpretation begins with a 
detailed analysis of all the parameters of disturbed 
morphology and pathophysiology seen on the 
roentgenogram. 

The radiologist can usually fit the visualized ab- 
normalities into a specific pattern of disturbed mor- 
phology such as honey-comb lung, bull’s eye lesion 
of the gastrointestinal tract, solitary epiphyseal 
lesion of bone, etc. Each pattern has its own gamut 
or comprehensive list of differential possibilities 
from which the correct diagnosis can be suggested 
with the aid of pertinent clinical information. 

‘This course will emphasize the importance of a 
thorough knowledge of gamuts as an essential ele- 
ment in radiographic analysis, alerting the clinician 
to the various possible etiologies for the specific 
radiographic abnormality found in his patient. 

Twenty representative gamuts covering bone, 
chest and gastrointestinal tract radiology will be 
discussed and distributed to registrants. 


COURSE 207 
Tuesday 


EDWARD B. SINGLETON, M.D. 
Houston, Texas 


Pediatric Pulmonary Abnormalities 


The course will primarily consider causes of re- 
spiratory distress in the newborn and young infant. 
The following conditions will be discussed: 


Primary pulmonary diseases producing respiratory 
distress in the newborn and young infant 

Transient tachypnea of the newborn (wet lung 

syndrome) 

Respiratory distress syndrome 

Aspiration syndrome 

Pulmonary hemorrhage 

Intrauterine infectious pneumonia 

Aspiration pneumonitis 

Wilson-Mikity syndrome 

Bronchopulmonary dysplasia 

Pulmonary lymphangiectasia 

Pulmonary agenesis 

Surgical or mechanical abnormalities producing re- 
spiratory distress in the newborn and young infant 

Obstruction of upper air passages 

Esophageal atresia and tracheoesophageal fistula 

Bronchopulmonary foregut malformations 
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Pulmonary sequestrations 
Pneumomediastinum and pneumothorax 
Congenital lobar emphysema 

Congenital cystic adenomatoid malformation 
Phrenic nerve paralysis and eventration 
Diaphragmatic hernia 

Accessory diaphragm 

Vascular ring 

Chylothorax 

Congenital deformities of the thorax. 


If time permits, some of the common and rare pul- 
monary infections encountered in the young infant 
will be included. 


COURSE 208 
Tuesday 


NORMAN E. CHASE, M.D. 
New York, New York 


IRWIN I. KRICHEFF, M.D. 
New York, New York 


The Angiographic Diagnosis of Intracranial 
Mass Lesions 


This course will include a logical approach to the 
study and differential diagnosis of supratentorial 
intracranial mass lesions with an analysis of localiza- 
tion by shift, vascular displacements and physiologic 
changes. 

The techniques of angiography and supplemental 
studies will also be included. 


COURSE 209 
Tuesday 


DAVID H. BAKER, M.D. 
New York, New York 


WALTER E. BERDON, M.D. 
New York, New York 


Gastrointestinal Radiology in Infants and 
Children, Other than Newborn Intestinal 
Obstruction 


A practical approach will be offered in the gastro- 
intestinal examination of infants and children. The 
logical choice of plain films, the various approaches 
to the upper gastrointestinal study, as well as our 
method for barium enema examination, will be 
covered. 

Numerous entities with their usual, as well as their 
extraordinary manifestations will be reviewed. These 
will include: inflammatory disease (appendicitis, 
ileitis, colitis), gastrointestinal bleeding states (intus- 
susception, ulcer disease) with considerable attention 
to the indications and contraindications of intussus- 
ception reduction, the manifestations of neoplastic 
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and immunologic disease states, plus late manifesta- 
tions of some congenital lesions. 


COURSE 210 
Tuesday 


RICHARD H. GREENSPAN, M.D. 
New Haven, Connecticut 


Emphysema and Other Conditions Associated 
with Air Trapping 


The radiologic diagnosis of emphysema and other 
forms of chronic obstructive pulmonary disease is 
insensitive and inaccurate. Attempts to relate the 
radiographic image with pathologic and morphologic 
changes within the lung have led to confusion, and 
various classifications derived from pathologic study 
of the lung are inappropriate for radiologic diagnosis. 

Clinically, the screening method most commonly 
used in the detection of emphysema involves a com- 
parison of the one second forced expiratory volume 
to the total vital capacity. We have adapted this 
method to radiography in an attempt to make the 
X-ray a more sensitive tool in detection of air trap- 
ping. The method has value in detecting generalized 
and localized air trapping within the thorax. | 

This course will concern itself primarily with the 
detection of air trapping within the thorax in various 
conditions, including pulmonary emphysema and 
other forms of chronic obstructive pulmonary 
disease.. 


COURSE 23211 
Tuesday ; 


LEONARD E. SWISCHUK, M.D. 
Galveston, Texas 


Neonatal Chest Problems 


The radiologist plays a key role in the diagnosis of 
neonatal chest disease. His basic job is to determine 
whether a surgical or medical condition exists, but 
many times this can be problematic. It is not so 
much that one isn’t familiar with such conditions 
as hyaline membrane disease, TRDN (transient 
tachypnea), congenital diaphragmatic hernia, me- 
conium aspiration, etc., but rather that one is often 
not able to come up with a useful differential diag- 
nosis for certain abnormal roentgenographic pat- 
terns. For example: (1) What does one think of when 
one is presented with a large, opaque hemithorax? 
(2) A large, hyperlucent hemithorax? (3) A small, 
densely opaque hemithorax? (4) A small, slightly 
opaque hemithorax? (5) Bilateral fluffy infiltrates? 
(6) With bilateral bubbly lungs? (7) With bilateral 
granular lungs? (8) With bilateral parahilar, streaky, 
congested appearing lungs? 

Each disease will be dealt with in enough detail so 
as to allow differentiation of one from the other. 
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Grouping according to abnormal pattern is the place 
to start., 


COURSE 212 
Tuesday 
JAMES J. CONWAY, M.D. 
Chicago, Illinois 
Pediatric Nuclear Medicine: 


The Central 
Nervous System i 


The application of nuclear medicine to the pedi- 
atric patient has now passed its infancy and with 


youthful vigor is assisting in the diagnosis and treat- 


ment of many childhood disorders. Perhaps the 
central nervous system has received the most atten- 
tion to date and so a discussion of radionuclide brain 
imaging emphasizing pediatric abnormalities as op- 
posed to well-recognized adult disorders is in order. 
The author wishes to convey to the participants of 
this course his experience of over 2,000 central 
nervous system studies in children. The contents 
will include: 


A. Sedation, injection, and handling techniques 
for infants and children 
B. Normal variants 
1. Cranium bifidum 
2. Biparietal foramen 
3. Fontanelles 
C. Congenital anomalies 
Iı. Posterior fossa 
a. Dandy-Walker malformation 
b. Arachnoid cyst of the posterior fossa 
c. Arnold-Chiari malformation, Type 1 
d. Congenital aqueductal stenosis 
2. Supratentorial 
a. Unilateral occlusion of the foramen of 
Monro 
b. Arachnoid cyst 
c. Porencephaly 
d. Plagiocephaly 
. Microcephaly os. hydrocephaly 
. Neoplasia 
1. Supratentorial midline lesions 
. Supratentorial cerebral lesions 
. Supratentorial peripheral lesions 
. Posterior fossa midline lesions 
. Posterior fossa cerebellar lesions 
. Miscellaneous lesions 
a. Tuberous sclerosis 
b. Dermal sinus 
F. Trauma 
1. Extracranial lesions 
2. Cranial lesions 
3. Intracranial lesions 
4. Miscellaneous abnormalities 
G. Inflammation 
1. Encephalitis 
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2. Ventriculitis 
3. Meningitis 
4. Chemical (chemotherapy) 
H. Vascular abnormalities 
1. Hypervascular lesions 
a. Aneurysm of the vena Galen 
b. Sturge-Weber syndrome 
2. Hypovascular lesions 
a. Birth anoxia 
b. Sickle cell disease 
c. Brain death 


COURSE 213 
Tuesday 


ANTHONY F. LALLI, M.D. 
Cleveland, Ohio 


Destructive Lesions of the Renal Parenchyma 


The purpose of this course is to discuss the causes 
for the variations of renal size. 

The primary reasons for variations of renal size 
are the destruction of renal parenchyma and the 
failure of the kidney to reach normal adult size. 

The various reasons for these phenomena will be 
dealt with, outlining diagnostic aids in the determi- 
nation of the basic pathology and the urographic 
and angiographic means to use in establishing the 
diagnosis. 

Primary disease entities for consideration will in- 
clude: renal papillary necrosis; medullary sponge 
kidney disease; pyelonephritis; renal ischemia and 
infarction; and renal insult and “‘failure to thrive.” 





COURSE 214 
Tuesday 


JOHN W. LANE, M.D. 
Little Rock, Arkansas 


EDWARD V. STAAB 
Chapel Hill, North Carolina 


Urinary Tract and Placental Nuclear Medicine 
Studies 


Recent advances have changed Renal Nuclear 
Medicine studies from screening to definitive exami- 
nations in many instances. 

Newer radiopharmaceuticals that increase the 
resolution in imaging studies make these techniques 
in selective instances the ones of choice for evaluating 
patients with potential space occupying lesions. 

New ways to use many of the radiopharmaceuti- 
cals for evaluating patients with genitourinary ab- 
normalities have been developed and evaluated 
clinically. 

The combination of the sensitive physiologic mea- 
sures that are obtained with radiopharmaceuticals 
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and simultaneous imaging with camera systems has 
improved the specificity of older techniques. 

This portion of the course will primarily concern 
itself with the clinical usefulness of Renal Nuclear 
Medicine in: (1) renal failure; (2) space occupying 
lesions; (3) urinary tract obstructions; (4) trauma; 
(5) children (neonates); (6) hypertension; (7) reflux; 
(8) residual bladder contents; (9) transplantation; 
(10) kidney preservation. 

A short review of the major methods of radio- 
nuclide placentography will also be presented. The 
major emphasis will be upon practical studies avail- 
able to the average Nuclear Medicine Department 
and methods, techniques, tips and helpful hints, as 
well as correlation with clinical findings and studies 
shall be covered. In conclusion, newer methods and 
thoughts on future directions in radionuclide placen- 
tography will be briefly considered. 


COURSE 215 
Tuesday 


HERMAN GROSSMAN, M.D. 
Durham, North Carolina 


Renal Masses in Children 


A child with an abdominal mass requires a rational 
approach to diagnostic evaluation in order to prevent 
wasted time, unnecessary trauma and expense to the 
patient and his family. Radiographic and other 
imaging examinations (ż.e., ultrasound and radio- 
active isotope scanning) should be ordered in logical 
sequence for the particular findings in the patient. 

In the evaluation of renal masses in children em- 
phasis will be on excretory urography and the asso- 
ciated studies (total body opacification and tomog- 
raphy) that can be obtained as needed during the 
urographic examination. Ultrasonography in con- 
junction with urography is very accurate in sepa- 
rating cystic and solid tumors of the kidney. These 
noninvasive methods give sufficient information for 
proper surgical management in children. 

Pseudotumors of the kidneys are important to 
recognize. Although nephrotomography and angiog- 
raphy are satisfactory diagnostic methods, the ad- 
vantage to renal scanning will be demonstrated. 

Renal cystic diseases will be described and a simple 
method for grouping these diseases will be suggested. 


COURSE 3o01 
Wednesday 


CHARLES E. SHOPFNER, M.D. 
Mobile, Alabama 


Current Status of Pediatric Radiology 


Changes in physicians’ practice and personal be- 
havioral patterns come slowly. However, distinct 
changes have occurred after 10 years of continued 
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clinical study and investigation of pediatric urinary 
tract problems. These are in the areas of indications, 
methodology, motivation, normal anatomy and in- 
terpretation of uroradiologic examinations. Uroradi- 
ology remains as the most important, single clinical 
examination for the child with urinary tract infec. 
tion, when validly indicated, properly performed, 
patient motivated and when interpreted according to 
cause and effect, postulating to show beyond a doubt 
the cause and effect of roentgen pathology. 

Clinical material is used exclusively to illustrate 
specific clinical uroradiologic aphorisms and also 
generally to report clinical investigations. 


COURSE 303 
Wednesday 
C. BENJAMIN GRAHAM, M.D. 
Seattle, Washington 


Persistent Myths which Confuse and Compii- 
cate Children’s Radiology 


Many misconceptions exposed here are longstand- 
ing and well entrenched in medical lore. The corre- 
sponding truths are almost equally old, but unfor- 
tunately they remain generally poorly known or 
understood. Healthy and ‘sick children alike will 
profit if their radiologists recognize that: 


1. Skeletal maturation assessment and growth 
potential prediction are rather imprecise and 
greatly overutilized. 

2. The normal bone age range 19 ‘surprisingly 
wide, even encompassing most short boys and 
tall girls. 

3. Periosteal new bone, metaphyseal bands and 
beaks, and irregular or fragmented ossification 
centers are predominantly normal develop- 
mental phenomena. 

4. The only radiographic sign in the newborn of 
so-called congenitally dislocated hip is actual 
subluxation. 

5. Lumbosacral spina bifida occulta ts very com- 
mon and represents no more thari an anatomic 
variation. 

6. Vertebral beaking is a greatly misunderstood 
deformity associated with certain disorders, 
coming in a confusing but meaningful array of 
sizes and shapes. 

7. Wormian bones and J-shaped sella turcica are 
to be expected in the infant skull and persist 
longer in immature individuals. 

8. Normal newborn kidneys are strikingly large 
and usually function relatively poorly. 

9. The infant urinary tract requires, and its sys- 
tems allow, significantly higher urographic 
doses for optimum demonstration. 

10. Developmental abnormalities of bladder out- 
let and posterior urethra, excluding valves in 
males, are virtually nonexistent. 
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11. Diaphragm level alone is a most inexact 
method for evaluating degree of inspiration or 
aortic catheter position. 

12. The normal thymus may be huge, interfering 
with cardiac evaluation and masquerading as 
mediastinal disease in later childhood. 

13. Neonatal atelectasis, aspiration, and pneu- 
monia remain much overdiagnosed, while 
widespread misunderstandings regarding the 
more prevalent newborn respiratory problems 
continue. 


It is hoped that, as “truths” prevail over “myths,” 
there will be time for spirited discussion. 


COURSE 304 
Wednesday 
ROBERT L. EGAN, M.D. 
Atlanta, Georgia 


Detection of Early Breast Cancer 


A review of mammography, and other modalities 
it has engendered, and the study of breast diseases 
will be presented. The value of mammography, its 
pitfalls and how to obtain the most from the pro- 
cedure will be stressed. Also frankly discussed will 
be mammographic equipment, radiographic detail 
and dosage, compression, screen-film combinations, 
processing, collimation and requirements for an oc- 
casional as well as a busy mammographic room. If 
desired, discussion can extend into thermography 
and modified radiographic eae for breast 
examination. 


COURSE 305 
Wednesday 


LEWIS E. ETTER, M.D., F.A.C.R. 
Pittsburgh, Pennsylvania 


Plain Film Examination of the Skull 


Proven roentgen anatomic features of the skull in 
various positions with some pathologic alterations 
of interest to the practicing radiologist will be 
demonstrated. 

As many pathologic alterations of the normal 
roentgen anatomy will be shown as time will allow. 


COURSE 306 
Wednesday 
BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


Pattern Recognition of Pulmonary Lesions 


Everyone has difficulty in distinguishing among 
alveolar, interstitial, and other patterns of pulmo- 
nary involvement. 
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The purpose of this course is to help you decide 
when you can, and when you can’t make these 
distinctions. 


COURSE 307 
Wednesday 


HYMER L. FRIEDELL, M.D. 
Cleveland, Ohio 


Radiologic Information—Are there Trade-offs? 


The quest for radiologic information is inexhausti- 
ble as to completeness, reliability and accuracy. Ab- 
solute accuracy and reliability, however, can never 
be achieved if there is any uncertainty in the system. 
The only method of reducing the impact of uncer- 
tainty (noise) is by using some form of redundancy 
(more procedures). It can be shown, therefore, that 
more 1s always better. 

Since increased information and reliability are ac- 
companied by increased radiation to the patient, any 
increased radiation hazard will have to be ba anced 
against the value of more radiologic information. 
Similarly the cost factor comes into play. 

How can these opposing elements be reconciled? 


(a) A trade-off must develop between the number 
and type of examination done (cost) and the 
value of the information obtained. 

(b) The extent and reliability of the information 
must be balanced against the increased radio- 
logic hazard. 


The nature of the problems, as well as some spe- 
cific data and possible solutions, will be preserted. 


COURSE 308 
Wednesday 


DAVID F. REESE, M.D. 
Rochester, Minnesota 


Computerized Trans-Axial Tomography 


The 3 basic forms of radiologic imaging consist of 
the screen-film combination, electronic methods as 
used in the image intensifier, and radioisotope organ 
visualization. To these, computerized trans-axial 
tomography (CTT) must now be added. 

This course will deal with an experience cf 2,000 
scans made by the EMI scanner. The mechanics of 
the machine will be covered; neuroanatomy in the 
transverse axial projection will be explained and cor- 
related with the computer displays. 

Our clinical experience with tumors, trauma and 
degenerative lesions will be presented and the impact 
of the method on the more conventional neuroradio- 
logic diagnostic techniques will be discussed. 
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COURSE 309 


Wednesday 


ROBERT W. McCONNELL, M.D. 
Dallas, Texas 


ROBERT H. WILKINSON, JR., M.D. 
Durham, North Carolina 


Radionuclide Imaging Studies for Evaluating 
the Liver, Spleen, Pancreas and Skeletal 
System and for Tumor Localization 


The liver, spleen and pancreas lend themselves to 
imaging and scanning rather easily, since each will 
concentrate a radiopharmaceutical in detectable 
amounts. Making some sense out of these scans or 
images, relating them to anatomy and physiology, 
and correlating them with other diagnostic studies 
and the clinical work-up will be the thrust of this 
portion of the refresher course. 

A survey of current radiopharmaceuticals, instru- 
mentation and methodology employed in bone 
imaging as well as the clinical applications of this 
examination will be given. A comparative evaluation 
of current radionuclide bone imaging procedures and 
bone roentgenograms in terms of their sensitivity and 
specificity will also be discussed. 

The detection of soft tissue neoplasms and/or in- 
flammatory lesions using radiopharmaceuticals such 
as gallium 67 citrate and nuclear medicine imaging 
instrumentation has generated considerable interest; 
opinions as to the clinical value of these procedures 
will be presented and discussed. 


COURSE 310 
Wednesday 


A. EVERETTE JAMES, JR., M.D. 
Baltimore, Maryland 


ROBERT I. WHITE, JR., M.D. 
Baltimore Maryland 


The Correlation of Radiographic and Radio- 
isotopic Imaging: with Particular Emphasis 
on Chest Disease 


The correlation of data acquired by radioisotopic 
and radiographic imaging of altered pulmonary phys- 
iology has proven valuable, sensitive and accurate. 
Characteristic radiographic appearances and radio- 
pharmaceutical distribution patterns in pulmonary 
embolism, chronic lung disease, pulmonary edema, 
inflammatory conditions, and bronchogenic carci- 
noma will be demonstrated. Plain film chest roent- 
genograms, perfusion lung scans, gas inhalation 
images, and pulmonary angiograms will be con- 
sidered with regard to their role in the evaluation of 
all types of lung disease. Sensitivity and specificity of 
each diagnostic study will be discussed. We will also 
present a diagnostic approach to pulmonary pathol- 
ogy to aid in clinical practice. 
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COURSE 311 
and 
COURSE 411 


Wednesday and Thursday 


ARNOLD CHAIT, M.D. 
Philadelphia, Pennsylvania 


Abdominal Angiography, Part I and Part II 


Following a decade of explosive expansion, ab- 
dominal angiography has now taken its place among 
the more expensive, but no longer very “special” 
radiologic procedures. Its applications are well un- 
derstood and its limitations recognized. 

This course will include a brief review of instru- 
mentation, techniques, and hazards, but will con- 
centrate on a demonstration of the angiographic 
patterns of disease of the abdominal aorta and the 
viscera perfused by its branches, the liver, pancreas, 
spleen and gut, as well as the omentum and mesen- 
tery, in adults and children. 

There will be a discussion of neoplastic, inflam- 
matory, traumatic and vascular diseases, and a 
review of current experience in the angiographic 
diagnosis and pharmacologic control of gastroin- 
testinal bleeding. 


COURSE 312 
and 
COURSE 412 


Wednesday and Thursday 


JEREMY J. KAYE, M.D. 
New York, New York 


Arthrography—Part I, Shoulder and Hip 
Arthrography—Part II, Knee and Ankle 


Course 312. I. 
A. Shoulder Arthrography 


1. Brief Historic Review 
2. Indications for Shoulder Arthrography; 
Contraindications 
3. Anatomy of the Shoulder Pertinent to 
Arthrography 
4. Detailed Technique of Shoulder Arthrog- 
raphy 
. The Normal Shoulder Arthrogram 
. The Abnormal Shoulder Arthrogram: 
a. Complete Rotator Cuff Tears 
b. Partial Rotator Cuff Tears 
c. The Frozen Shoulder; Adhesive Capsu- 
litis 
d. Post-Dislocation Capsular Deformity 
e. Synovial Abnormalities and Loose Bodies 
7. Summary and Conclusions: Why Do Shoul- 
der Arthrography? 


Nn 


B. Hip Arthrography 


1. Brief Historical Review 
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2. Anatomy of the Hip Pertinent to Arthrog- 
raphy 

3. Detailed Techniques of Hip Arthrography: 
a. No Prosthesis Present, Adult or Child 
b. Prosthesis Present 

4. The Normal Hip Arthrogram: 
a. Infant or Child 
b. Adult 
c. Adult With Prosthesis 

5. The Abnormal Hip Arthrogram: 
a. Congenital Dislocation of the Hip 
b. Infectious Arthritis of the Hip in Infant 

or Child 

c. Legg-Calve-Perthes’ Disease 
d. Total Hip Prostheses 
e. Miscellaneous Abnormalities 

6. Summary and Conclusions: Why Do Hip 
Arthrography? 


Course 412. II. 
A. Knee Arthrography 


1. Brief Historic Review 
2. Indications for Knee Arthrography; Contra- 
indications 
3. Detailed Anatomy of the Knee As It Per- 
tains to Arthrography 
4. Techniques of Knee Arthrography in Detail: 
a. Fluoroscopic Technique 
b. Horizontal-Beam Technique 
. The Normal Knee Arthrogram 
. The Abnormal Knee Arthrogram: 
. Meniscus Lesions 
. Articular Cartilage Abnormalities 
. Cruciate Ligament Tears 
. Collateral Ligament and Capsular Tears 
. Synovial Lesions and Loose Bodies 
f. Combined Abnormalities 
7. Accuracy of Knee Arthrography: 
a. Statistical Data 
b. Potential Causes of Errors 
8. Complications of Arthrography 
g. Summary: Why Do Knee Arthrography? 


B. Ankle Arthrography 


1. Brief Historic Review 
2. Indications for Ankle Arthrography; Con- 
traindications 
3. Detailed Anatomy of the Ankle Pertinent to 
Arthrography 
4. Technique of Ankle Arthrography 
5. The Normal Ankle Arthrogram 
6. The Abnormal Ankle Arthrogram: 
a. Anterior Talo-Fibular Ligament Tears 
b. Calcaneo-Fibular Ligament Tears 
c. Combined Lateral Ligament Tears 
d. Deltoid Ligament Tears 
e. Synovial Abnormalities and Loose Bodies 
7. Summary and Conclusions: Why Do Ankle 
Arthrography? 


Nn 
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COURSE 313 
and 
COURSE 413 


Wednesday and Thursday 


DONALD L. KING, M.D. 
New York, New York 


Course 313. Abdominal and Pelvic Ultrasonog- 
raphy—Part I 

Course 413. Abdominal and Pelvic Ultrasonog- 
raphy—Part II 

The objective of this course will be to review the 
physical and technical principles of ultrasonic imag- 
ing and to present examples of current clinical appli- 
cations. 

Emphasis will be placed upon procedure, ritfalls 
and limitations of routine applications, such as pla- 
cental localization, fetal cephalometry and the “large 
for dates” patient. Differentiation of various types of 
adnexal masses will be reviewed. The use of ultra- 
sonography for evaluation of renal masses will be 
discussed with illustration of various gross pathologic 
patterns. The visualization of upper abdominal or- 
gans and masses will be presented. Real-time and 
stop-action imaging of the heart will also be discussed 
and illustrated. 


COURSE 314 
Wednesday 


MICHAEL L. JOHNSON, M.D. 
Durham, North Carolina 


Cardiac Ultrasonography 


Echocardiography is an extremely exciting diag- 
nostic technique using pulsed, reflected, ultrasound 
which is nontraumatic, accurate and reprocucible. 
It is diagnostic in many cardiac abnormalizies in- 
cluding pericardial effusion, mitral stenosis, pro- 
lapsing mitral valve, IHSS, and left atrial tumors. 
It is helpful in assessing ventricular chamber size and 
function, and in the detection of mitral insufficiency, 
aortic insufficiency, aortic stenosis, bacterial vegeta- 
tions and many congenital cardiac abnormalities. 

The basic principles of cardiac ultrasoncgraphy 
and the echocardiographic findings in normal and 
diseased states will be presented. Newer techniques, 
such as real-time, two-dimensional, sector scanning 
and cardiac gated cross sectional imaging of the heart 
will be discussed. 


COURSE 315 
Wednesday 


RAY A. BRINKER, M.D. 
New York, New York 


JOVITAS SKUCAS, M.D. 
Rochester, New York 


Radiology Special Procedure Room 
The ultimate design of the Special Procedure 
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Room must fall to the radiologist. For the radiologist 
to make the best selection, he must rely on many ad- 
visors, including hospital architects, department 
planners, equipment manufacturers, as well as his 
own experience. It is very difficult to decide between 
reliable, tested techniques on one hand, and newer 
possibly more versatile equipment and design on the 
other. 

The emphasis of the course will be on a special 
procedure room design for a radiologist using fem- 
oral Seldinger techniques. Although there is much 
overlap, the special problems concerned with cine 
angiography and pediatric angiocardiography will 
not be covered. 

Topics will include the room itself, x-ray genera- 
tion equipment, tables, injectors, film-recording 
methods and finally a consideration of the give and 
take between old standard techniques and some 
newer approaches. 


COURSE 4o01 
Thursday 


JOSEPH P. WHALEN, M.D. 
New York, New York 


Radiology of the Abdomen: An Anatomic Ap- 
proach 


This course will first briefly review the anatomy of 
the abdomen by means of sectional anatomy, stress- 
ing the relationship of organ systems. Further, it will 
discuss how the anatomy reflects the roentgen image 
in the normal and then how pathologic processes, 
specifically abdominal tumors and inflammation, 
alter this normal. 

Emphasis will be placed on first localizing the ab- 
normality which in turn leads to a differential diag- 
nosis. The questions then asked are: “Is it normal?” 
If not, “Where is the abnormality?” Finally, with a 
knowledge of the localization, “What is the differen- 
tial diagnosis?” 


COURSE 402 
Thursday 


JOHN E. MARTIN, M.D., F.A.C.R. 
Houston, Texas 


Mammography 


Breast disease is best understood when gross speci- 
mens and microhistology are correlated with com- 
parative mammographic images. 

The similarities of mammograms and gross speci- 
mens will be demonstrated. 

Concepts of benign and malignant diseases of the 
breast will be discussed. 
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COURSE 403 
Thursday 


KENNETH D. DOLAN, M.D. 
Iowa City, Iowa 


Sinuses and Orbits 


_ The emphasis in this presentation will be directed 
toward evaluation of paranasal sinus and maxillo- 
facial skeletal abnormalities and how these abnor- 
malities may affect the orbits. 

This course will be divided into 3 parts: 


1. A consideration of normal radiographic anat- 
omy and normal variations in appearance of the 
orbits; 

2. A demonstration of maxillofacial injuries which 
involve the orbit. They will include considera- 
tion of the local orbital, tripod, blowout, Le- 
Fort II and III and smash injuries which alter 
the orbital appearance; and 

3. A presentation of the radiologic assessment of 
lesions which produce unilateral exophthalmas. 


COURSE 404 
Thursday 


E. ROBERT HEITZMAN, M.D. 
Syracuse, New York 


Chronic Interstitial Pneumonia 


Chronic disease of the pulmonary interstitium oc- 
curs frequently and such cases produce very difficult 
problems in differential diagnosis for the radiologist. 

This presentation will focus on one aspect of inter- 
stitial disease of the lung—chronic interstitial pneu- 
monia. The following points will be covered: 


1. The anatomy of the pulmonary interstitium. 

2. A definition of interstitial pneumonia. 

3. A classification of interstitial pneumonia. 

4. Theories of pathogenesis of interstitial pneu- 

' monia. l 

5. Radiographic appearances of interstitial pneu- 
monia, with a major emphasis on differential 
considerations. This portion of the discussion 
will be based on roentgen anatomic and patho- 
logic correlations. 


A number of specific diseases, including the adult 
respiratory distress syndrome or so-called “shock 
lung” will be considered. Comments concerning the 
forms of interstitial pneumonia characterized pri- 
marily by infiltration of the interstitium with lym- 
phocytes and eosinophils will be included. 


| COURSE 405 
Thursday 


D. GORDON POTTS, M.D. 
New York, New York 


Brain Anatomy for the Radiologist 
Angiography demonstrates the anatomy of the 
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brain because the major blood vessels have a rela- 
tively constant relationship to the brain. Air studies 
demonstrate directly parts of the surface of the 
brain. Computerized transaxial tomography demon- 
strates the brain anatomy, including the gyri and 
sulci, even more directly. The anatomic knowledge 
required by a radiologist differs from that required 
by an anatomist, a neurologist or a neurosurgeon. 
Certain regions must be described in more detail for 
the radiologist and other regions in less detail. 

This course will use various radiologic and ana- 
tomic techniques to display the brain anatomy. 

Concentration will be on the following areas of 
special importance to the radiologist: 


(a) the cerebellum and its fissures 

(b) brain stem 

(c) cerebral sulci and gyri 

(d) basal ganglia 

(e) the long tracts and the cranial nerves. 


COURSE 406 
and 
COURSE 506 


Thursday and Friday 


HOWARD L. STEINBACH, M.D. 
San Francisco, California 


Metabolic, Endocrine and Related Diseases 


There will be a comprehensive discussion of roent- 

gen findings and recent clinical and laboratory in- 
vestigations of importance to radiologists in the in- 
terpretation of osteoporosis, osteomalacia, rickets, 
hyperparathyroidism, renal osteodystrophy, types of 
abnormal calcification, Paget’s disease, acromegaly 
and other related abnormalities. The roentgen re- 
sponse of the skeletal system to modern treatment 
will be presented. 
- The first session will consider the various forms of 
osteoporosis which may sometimes be differentiated 
roentgenologically. This includes senile, ‘‘post- 
menopausal,” Cushing’s, congenital and transient 
forms. The quantitative measurements for establish- 
ing the diagnosis and following response to therapy 
will be discussed. The many roentgenographically 
distinct types of osteomalacia and rickets (vitamin D 
deficient, vitamin D dependent, vitamin D resistant), 
including the familial congenital and juvenile spo- 
radic forms and others will be reviewed in light of 
new theories of vitamin D metabolism. 

The second session will review in detail primary, 


secondary and tertiary hyperparathyroidism. The 


exciting recent findings in renal osteodystrophy in- 
cluding various forms of soft tissue calcification and 
their diagnostic significance will be presented in- 
cluding a discussion of pertinent recent clinical and 
physiologic information. Paget’s disease will then be 
considered, as well as its early diagnosis and’ response 
to calcitonin and other drugs. 
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If fime permits, a review will be made of the roent- 
gen appearance of interesting diseases such as pseu- 
dohypoparathyroidism, hypoparathyroidism, hydro- 
thyroidism, hypophosphatasia and others. 


COURSE 407 
Thursday 


JOHN F. WEIGEN, M.D. 
Palo Alto, California 


Complications of Diagnostic Radiology 


Most of the procedures in diagnostic radiology 
inherently challenge the body’s defenses. In spite of 
this, they have become an essential part of the prac- 
tice of medicine because the current treatment of the 
seriously ill requires accurate diagnosis. 

The purpose of the course will be to review the 
types and mechanisms of adverse reactions with em- 
phasis on a plan of treatment for each. Complications 
of intravascular contrast media will be emphasized 
and those of other studies will be discussed as time 
and the interest of the audience dictate. 


COURSE 408 
Thursday 


JAMES T. T. CHEN, M.D. 
Durham, North Carolina 


Essentials of Cardiac Fluoroscopy 


Adequate radiologic evaluation of heart disease 
depends on 2 basic procedures, namely, roentgenog- 
raphy and fluoroscopy. One deals with the anatomic 
details of the heart by rapid filming; the other ex- 
plores the dynamic alterations that are discernible 
only in motion. 

This course is designed to emphasize the impor- 
tance of cardiac fluoroscopy in the diagnosis of heart 
disease. Video-tapes, slides, and cineangiocardio- 
grams will be used to illustrate the technique of 
cardiac fluoroscopy, diseases that are diagnosed 
mainly by fluoroscopy, the rationale of their ready 
detectability by fluoroscopy, the correlation between 
fluoroscopy and other laboratory data, and the fu- 
ture of cardiac fluoroscopy. 

Ample examples on tape, both common and un- 
common, will be shown. 





COURSE 409 
Thursday 


WILLIAM L. ASHBURN, M.D. 
San Diego, California 


Nuclear Imaging-Evaluation of Cardiac Diseases 


A variety of new radionuclide imaging techniques 
has been developed which can aid in the evaluation 
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of patients with certain cardiac disorders. Greatest 
progress has been made in applying these tests in the 
case of children with suspected congenital intra- 
cardiac shunts and in adults with ischemic heart 
disease. Accordingly, emphasis will be placed on 
these areas. 

The following topics will be discussed: radio- 
nuclide angiography in the detection of cardiac 
shunts; quantitation of left-to-right shunts; myo- 
cardial imaging by noninvasive (Rb*!) means; non- 
traumatic determination of cardiac output and 
ejection fraction; myocardial perfusion imaging fol- 
lowing the intracoronary administration of labeled 
particles; calculation of regional myocardial blood 
flow indices by the intracoronary inert gas washout 
technique; and “infarct” imaging in patients with 
acute myocardial infarction. 

The techniques will be described in sufficient de- 
tail to allow those interested in applying these tests 
to begin. Necessary items of recording and pro- 
cessing equipment including the use of computers 
will be discussed. 


COURSE 410 
Thursday 


C. CRAIG HARRIS, M.D. 
Durham, North Carolina 


The Choice, Management and Clinical Use of 
Radionuclide Imaging Instrumentation 


In the selection of clinical nuclear imaging equip- 
ment, the following should be considered: 


1. the specific procedures to be performed; 

. the necessary class of instrument required for 
these studies (ż.e., rectilinear scanner or 
camera); 

3. within the chosen class, the virtues and limita- 
tions of a given system with regard to how 
easily and reproducibly it makes images of the 
quality desired; 

4. the reputation of a system for reliability and 
availability of competent, restorative service. 


to 


Once a system has been acquired, its capability to 
perform satisfactorily will depend on proper insta[- 
lation, competent initial operation, cogent and dis- 
ciplined operational use, periodic performance checks 
and solicitous “‘care and feeding” (environment and 
maintenance) to maintain its “health.” 

Reproducibly satisfactory clinical radionuclide 
images depend (over and above competent instru- 
ment performance) on physician and technologist 
cooperation and agreement on such factors as system 
choice for a given procedure, proper patient posi- 
tions, location of collimator focus with respect to the 
target organ, spectrometer base-line and window 
settings, basic photorecording factors, contrast en- 
hancement and statistical requirements on image 
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count density, and on maintenance of the agreed- 
upon parameters in each study. 

The basic tenets of instrument choice, “care and 
feeding” and image production will be set forth in 
this course. 





COURSE 414 
Thursday 


LLOYD E. HAWES, M.D. 
Boston, Massachusetts 


The 20 Significant X-Ray Signs of Pulmonary 
Disease 


Only 20 x-ray signs constitute the basis for 70 per 
cent of all chest diagnoses. Each sign will be described 
in detail. 

The signs range from small localized changes, such 
as metallic nodules, to widely distributed patterns. 
The latter include: alveolar air obliteration; exag- 
gerated normal pulmonary reticulum; bronchial wall 
change; pleural changes; obliteration of normal archi- 
tecture; intrusion of neoplasia; etc. 

Using these signs, many cases, both common and 
rare, will be demonstrated and the value of these 
signs in differential diagnosis will be emphasized. 





COURSE 501 
Friday 


J. SCOTT DUNBAR, M.D. 
Vancouver, B.C., Canada 


Bronchial Disease in Pediatric Radiology 


Etiology, investigation and diagnosis of bronchial 
disease in Pediatrics will be discussed, including in- 
dications and contraindications for bronchographic 
studies. 


COURSE 502 
Friday 


GERALD D. DODD, M.D. 
Houston, Texas 


Thermography of the Breast 


There have been significant improvements in 
thermographic equipment during the past 5 years. 
Clinical requirements have been taken into consid- 
eration in the development of design parameters and 
information concerning tumor thermogenesis, inter- 
pretative criteria and the reliability of the technique 
is gradually accumulating. 

The following topics, based upon laboratory and 
clinical trials of the newer types of equipment, will be 
discussed: 


1. The development and present status of thermo- 
graphic equipment with particular reference to 
clinical requirements 
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2. Normal thermographic patterns of the female 
breast 
. The genesis of abnormal thermographic signals 
and the heat transfer mechanics involved in the 
production of the abnormal breast thermogram 
4. The accuracy of thermography in the diagnosis 
of breast cancer with emphasis upon the inci- 
dence and causes of false negative and false 
positive examinations 
5. The current place of thermography as a screen- 
ing device 
6. Pending and future developments in thermo- 
graphic equipment and interpretative tech- 
niques. 


(SS) 


COURSE 503 
Friday 


ALEXANDER R. MARGULIS, M.D. 
San Francisco, California 


Inflammatory Diseases of the Colon 


The radiologic appearance of inflammatory dis- 
eases of the colon will be discussed, such as the dif- 
ferences between ulcerative colitis, granulomatous 
colitis, tuberculosis, amebic colitis, other infections 
and ischemic disease. 

The emphasis will be on correlation of gross patho- 
logic findings with roentgen appearance. 

The relationship of toxic megacolon and cancer to 
inflammatory disease will be discussed, as will diver- 
ticulitis and its similarities in appearance to carci- 
noma of the colon and granulomatous colitis. 


COURSE 504 
Friday 


GUY D. POTTER, M.D. 
New York, New York 


Tomography of the Temporal Bone 


A practical guide to tomography of the ear will be 
presented. 

The normal anatomy will be shown, using normal 
tomograms, specimens and line drawings. The tomo- 
graphic anatomy will be correlated with the anatomy 
as seen on routine mastoid roentgenograms. 

The tomographic projections which are most use- 
ful in various clinical situations will be discussed. 

Abnormal cases will be presented with the em- 
phasis on which structures are most likely to be 
affected, and which tomographic projections will best 
show these changes. 
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COURSE 505 
Friday 


ELIAS G. THEROS, M.D. 
Washington, D. C. 


JAMES C. REED, M.D. 
Washington, D. C. 


Fundamental Patterns in Chest Roentgenology: 
From Nodules to Masses 


The sequence of events in the development of 
pulmonary nodules and masses will be explored with 
the aid of correlating gross and histologic pathology. 
This may help elucidate not only the roentgen fea- 
tures but also the possible end results in such lesions 
such as cavitation, calcification, or progressive 
fibrosis. 

A number of cases will then be analyzed in order 
to find distinctive roentgen features which can on 
occasion lead to an exact histologic diagnosis and 
more frequently to the most likely differential possi- 
bilities. 





COURSE 507 
Friday 
REED P. RICE, M.D. 
Durham, North Carolina 


Radiologic Evaluation of the Acute Abdomen 


This course is designed to illustrate the value of 
radiology in the evaluation of the patient with acute 
abdominal symptomatology. 

This will include the value of the plain abdominal 
roentgenogram in the specific diagnosis of diseases, 
but will also provide a guide to the contrast exami- 
nation of choice in appropriate situations. 

An aggressive approach to the use of simple con- 
trast examinations can result in significantly earlier 
diagnosis. 


COURSE 508 
Friday 
JOSEPH P. KRISS, M.D. 
Stanford, California 


Current Nuclear Medicine Studies for the 
Evaluation of Thyroid Disease 


A discussion of current diagnostic procedures em- 
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ployed in the evaluation of thyroid disease will be 
given. Particular emphasis will be directed toward 
those iw vivo and in vitro procedures which use a 
radiopharmaceutical. Comparison of the clinical 
value and the reliability of these procedures will be 
reviewed where such comparisons are indicated. 

As time permits current concepts in the treatment 
of hyperthyroidism with emphasis on treatment with 
radioiodine will be reviewed. 


COURSE 509 
Friday 


NORMAN E. LEEDS, M.D. 
Bronx, New York 


Circulatory Changes During Cerebral Angiog- 
raphy as a Guide to Localization and Diag- 
nosis of Intracranial Space Occupying Le- 
sions 


“Abnormalities in circulatory dynamics” such as 
delayed filling arteries, delayed filling veins, early 
filling veins and tumor circulation with and without 
early filling veins occur in 92 per cent of patients 
examined via cerebral angiography and are, there- 
fore, most important. Normal circulatory patterns 
will be discussed and then the various abnormal 
vascular patterns will be presented as a guide to 
localization and histologic diagnosis. 

Tumor blushes in the common lesions such as 
glioma, meningioma and metastases will be analyzed 
in an attempt to point out the differential patterns, 
so that one may discriminate between these lesions. 

The “luxury perfusion syndrome” will be pre- 
sented and the phenomena explained. The multiple 
pathologic entities (including infarcts, trauma, in- 
flammatory disease, etc.) that produce this syndrome 
will be demonstrated, and the radiographic changes 
that permit differentiating these vascular blushes 
from tumor will be considered. 

The changes in blood vessel walls such as arterial 
narrowing, arterial irregularity and vasodilatation 
will be presented and the probable causes and patho- 
genesis will be discussed. 
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CONDENSED SCHEDULE OF COURSES 


MONDAY 3:00 to 4:30 P.M. . September 23, 1974 


101~~Marshak 110—Strax | 
The Small Intestine Mass Screening for Earlier Detection of 
Breast Cancer 


102—Martel 
Commonly Confused Skeletal Lesions 


103~~Macmillan 
The Temporal Bone 


104-—Wolfe 
Mammography—Part I 


105-—-Gehweiler 
Osborne © l 
Pitfalls in the Diagnosis of Vertebral 
Trauma—Part I 


106—-Fraser ; 
Immunologic Diseases of the Thorax with 
Emphasis on Their Roentgenographic 
‘Manifestations 


107—Cowan 


Maynard | 
Dynamic and Static Plain Imaging 


108—Schwarz 
Ten Most Frequent Mistakes Made in 
Reading Paranasal Sinus Films 





109-—~Kieffer 
Myelography and Clivography 
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CONDENSED SCHEDULE OF COURSES 


TUESDAY 3:00 to 4:30 P.M. September 24, 1974 





201—Marshak 213—Lalli 


Stomach and Duodenum Destructive Lesions of the Renal Paren- 
chyma 
202— Jacobson 
Siegelman — 
. e aa 
aea tory | logy —enterening. Chak Urinary Tract and Placental Nuclear 
Medicine Studies 


203—Macmillan . 215—Grossman 
Sinuses and Orbits Renal Masses in Children 


204— Wolfe 
Mammography—Part II 


205—Gehweiler 
Osborne 
Pitfalls in the Diagnosis of Vertebral 
Trauma—Part II 


206—Felson 
Reeder 
The Gamut Approach to Radiology 


207—Singleton 
Pediatric Pulmonary Abnormalities 


208—Chase 
Kricheff 
The Angiographic Diagnosis of Intracranial 
Mass Lesions 


209—Baker 
Berdon 
Gastrointestinal Radiology in Infants and 
Children, Other than Newborn Irtestinal 
Obstruction 

210—Greenspan 
Emphysema and Other Conditions Asso- 
ciated with Air Trapping 


211—Swischuk 
Neonatal Chest Problems 

212—Conway 
Pediatric Nuclear Medicine: The Central 
Nervous System 
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CONDENSED SCHEDULE OF COURSES 


WEDNESDAY 


301—Shopfner 
Current Status of Pediatric Radiology 


302—Jacobson 
Siegelman 
Skeletal Radiology—lInteresting 
lenges—Part II 


Chal- 


303—Graham 
Persistent Myths which Confuse and Com- 
plicate Children’s Radiology 

304—Egan 
Detection of Early Breast Cancer 


305—Etter 
Plain Film Examination of the Skull 


306—Felson 
Pattern Recognition of Pulmonary Lesions 





307—Friedell 
Radiologic Information—Are There Trade- 
offs? 


308—Reese 
Computerized Trans-Axial Tomography 


309—McConnell 
Wilkinson 
Radionuclide Imaging Studies for Evaluat- 
ing the Liver, Spleen, Pancreas and Skeletal 
System and for Tumor Localization 


310—James 
White 
The Correlation of Radiographic and 
Radioisotopic Imaging: with Particular 
Emphasis on Chest Disease 


3:00 to 4:30 P.M. 





September 25, 1974 


311— Chait 
Abdominal Angiography 
Part I 


312—Kaye 
Arthrography—Part I 
Shoulder and Hip 


313—King 
Abdominal and Pelvic Ultrasonography 
Part I 

314—Johnson 
Cardiac Ultrasonography 

315—Brinker 

Skucas 

Radiology Special Procedure Room 


| a 
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SECTION ON INSTRUCTION 
ORDER SHEET 


It is important to register for the Instruction Courses as early as possible since the number admitted to 
each course will be limited. Iż is also very important that first, second and third choices be listed for each period. 
All orders for tickets will be filled according to the postmark on the envelopes. 

Nonmembers of the American Roentgen Ray Society will pay $3.00 for each course-period. Nonmembers’ 
fees must accompany this Order Sheet and will not be returned unless cancellation is received before September 14, 
1974. 

Members of the American Roentgen Ray Society, residents in Radiology, and nonmembers who are con- 
tributing to the program, either by way of an instruction course, a paper or a scientific exhibit, are not 
required to pay for these courses but must fill out these Pink Order Sheets, indicating their choices. 

Tickets for courses will be mailed to each registrant whose order reaches the office of the Director on or 
before September 14, 1974. They will be sent to the address below unless registrant directs otherwise 


Please fill out the following (type or print): O Member 
ACRAEA FLOT 6) 6 e. Db ee 6.6. oe. ee" 8) 6' 6, 0 @ 0's 0 O46 6.0106. 22 YETTE EE WENANENN A 6 8 0 0 88 Q Guest 
Last Name First Name or Initials O Resident in 


Check Radiology at: 


O Scientific Exhibi- 
ee ee en ee peer HA EEN Ee eee E a, tor/Paper 


Seb 2 i 'e’ Ce © a Or 0, 20 W') GC Bree 12 6 1879 6. 8 AAU 6 68 6.86 16: 6-8 Be 6 Se 2 10/6 « 654 © Bua e ale. E Orn 


Those whose advance registration reaches the office of the Director after September 14, 1974 may obtain 
their tickets at the Registration Desk of the Section on Instruction on Monday morning, Sept. 23 and there- 
after. At this time tickets may also be obtained for courses not sold out. 
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For convenience in selecting your courses consult the condensed schedule of courses. 


BE SURE TO FILL OUT SECOND AND THIRD CHOICES FOR EACH PERIOD 

















First Choice Second Choice Third Choice 
a ware Instructor pares Instructor cates Instructor 
No. No. No. 
Monday Sep pe aT RR os fc ARS oe ie Se T 
Tuesday ne ner ns 
Wednesday aay ine ee 
Thursday > wl 
Friday nai eo r S er Se 2 rr 
Send this order to: 


DR. HAROLD O. PETERSON, !995 West County Road "B", St. Paul, Minnesota 55113 
OR if you are mailing late, send to: 
DR. HAROLD O. PETERSON, The San Francisco Hilton Hotel, 

Manson and O'Farrell Sts. 

San Francisco, CA 94109 
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CONDENSED SCHEDULE OF COURSES 


THURSDAY 


401— Whalen 
Radiology of the Abdomen: An Anatomic 
Approach 


402—Martin 
Mammography 


403—Dolan 
Sinuses and Orbits 


404—Heitzman 
Chronic Interstitial Pneumonia 


405—Potts 
Brain Anatomy for the Radiologist 


406—Steinbach 
Metabolic, Endocrine and Related Diseases 


407—Weigen 

Complications of Diagnostic Radiology 
408—Chen 

Essentials of Cardiac Fluoroscopy 
409—Ashburn 

Nuclear Imaging—Evaluation of Cardiac 

Diseases 
410—Harris 

The Choice, Management, and Clinical Use 

of Radionuclide Imaging Instrumentation 
411—Chait 

Abdominal Angiography 

Part II 


3:00 to 4:30 P.M. 


September 26, 1974 


412—Kaye 
Arthrography—Part II 
Knee and Ankle 

413—King 
Abdominal and Pelvic Ultrasonography 
Part II 

414—Hawes 
The 20 Significant X-Ray Signs of Pulmo- 
nary Disease 
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CONDENSED SCHEDULE OF COURSES 


11:00 A.M. to 12:30 P.M. September 27, 1974 


501—Dunbar 

Bronchial Disease in Pediatric Radiology 
502—Dodd 

Thermography of the Breast 
503—Margulis 

Inflammatory Diseases of the Colon 
504—Potter 

Tomography of the Temporal Bone 
505—Theros 

Reed 

Fundamental Patterns in Chest Roentgen- 

ology: from Nodules to Masses 








506—Steinbach 
Metabolic, Endocrine and Related Diseases 








507—Rice 
Radiologic Evaluation of the Acute Ab- 
domen 
508—Kriss 
Current Nuclear Medicine Studies for the 
Evaluation of Thyroid Disease 
509—Leeds 
Circulatory Changes During Cerebral An- 
giography as a Guide to Localization and 
Diagnosis of Intracranial Space Occupying 
Lesions 
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NEWS ITEMS 


AMERICAN RADIUM SOCIETY 
ELECTS NEW OFFICERS 

Following are the elected officers of the 
American Radium Society for 1974-75: 
Victor Marcial, President; Felix N. Rut- 
ledge, President-Elect; Alfred Ketcham, 
First Vice-President; Morris Wizenberg, 
Second Vice-President; Richard Jesse, Secre- 
tary; Luther W. Brady, Treasurer, The 
Hahnemann Medical College & Hospital 
of Philadelphia, 230 North Broad Street, 
Philadelphia, Pennsylvania 19102. 

The Board members are: John V. Blady, 
Chairman, Antolin Raventos and Jerome 
M. Vaeth. 

SOCIETY OF GASTROINTESTINAL 
RADIOLOGISTS 

The Society of Gastrointestinal Radiolo- 
gists will have their Annual Meeting in con- 
junction with the American Roentgen Ray 
Society Meeting. 

The Meeting will be held on September 
21, 1974, at the Hilton Hotel in San Fran- 
cisco, California. 

The Officers for the coming year are: 
President, William B. Seaman, M.D.; Presi- 
dent-Elect, H. Joachim Burhenne, M.D.; 
Secretary-Treasurer, John R. Amber, M.D., 
Vanderbilt University Hospital, Nashville, 
Tennessee 37232; Immediate Past Presi- 
dent, Alexander Margulis, M.D.; Council- 
lors, Bernard Wolf, M.D., and Sidney 
Nelson, M.D. 


SYMPOSIUM ON POLYTOMOGRAPHY 
OF THE TEMPORAL BONE 


The toth two-day Symposium on Poly- 
tomography of the Temporal Bone will be 
given under the auspices of The Wright 
Institute of Otology at Community Hospi- 
tal, Indianapolis, Indiana on September 28 
and 29, 1974. 

The subjects to be covered are: “Basic 
Anatomy of the Temporal Bone”? and 
“Technique of Polytomography of the 
Temporal Bone” with demonstrations of 
normal tomograms. Pathologic conditions 
revealed by polytomography, such as 


cholesteatoma, ossicular chain problems, 
otosclerosis, fractures, foreign bodies, tu- 
mors, and congenital anomalies are shown 
on original tomograms and the clinical ap- 
plications discussed. 

The number of registrants is limited to 
18. 

Inquiries should be directed to: The 
Wright Institute of Otology, Inc., Com- 
munity Hospital of Indianapolis, Inc., 1500 
North Ritter Avenue, Indianapolis, In- 
diana 46219. 


AMERICAN NUCLEAR SOCIETY (ANS) 
ISOTOPES AND RADIATION DIVISION (IRD) 

The Isotopes and Radiation Division of 
the American Nuclear Society will sponsor 
several sessions on the applications of iso- 
topes and radiation in the fields of nuclear 
medicine, therapy, and biomedicine at the 
ANS Winter Meeting in Washington, D. C., 
October 27~November 1, 1974. 

The IRD is planning to provide a unified 
forum for doctors, physicists, engineers and 
health physicists on a regular basis, should 
this pilot conference be successful. 

Participation to this meeting is invited 
simply by contributing summaries of papers 
for personal presentation. 

The broad categories of subject matter 
will shortly be published in the ANS “Call 
for Papers” and will include the following: 
1. Radiation Sources, Detection, Applica- 
tions; 2. Isotopes and Encapsulation; 3. 
Isotopic Biological Applications; 4. Mate- 
rials Processing Through Radiation; §. Iso- 
tope and Radiation Safeguards; 6. Im- 
plantable Nuclear Therapeutic Systems; 7. 
New Applications of Stable Isotopes; 8. Use 
of Accelerators in Radiation Therapy; and 
g. Nuclear Medicine and Dosimetry. 

The summary (600 words or less) dead- 


. line for the Washington Conference is July 


8, 1974. 

For further information, please contact 
Werner K. Kern, Technical Program Chair- 
man, IRD, Space Nuclear Systems, Mail 
Station F309, U. S. Atomic Energy Com- 
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mission, Washington, D. C. 20545 (phone 
301-973-3321). 


CONGRESSUS TERTIUS SOCIETATIS 
RADIOLOGICAE EUROPAEAE 


The 3rd Congress of the European Asso- 
ciation of Radiology will be held in Edin- 
burgh, Scotland, June 22-27, 1975. 

A Preliminary Announcement was pub- 
lished earlier this year and preliminary 
registration cards should have been re- 
turned to the Secretariat. 

In July 1974 the Provisional Program 
will be sent directly to all those who have 
returned preliminary registration cards, 
but others may obtain copies either from 
the Secretaries of National organizations or 
from the Secretary General of the 3rd 
Congress of the European Association of 
Radiology, P.O. Box 14, 79 Lauriston 
Place, Edinburgh EH1 1DB. This Program 
contains information on the Scientific and 
Social program, together with registration 
forms and applications for the presentation 
of scientific papers, exhibits and films. 

The closing date for registration is Oc- 
tober 31, 1974 and it is stressed that it may 
not be possible to accept requests for late 
registration. 


SECOND ASIAN AND OCEANIAN 
CONGRESS OF RADIOLOGY 


The Second Asian and Oceanian Con- 
gress of Radiology will be held in Manila, 
Philippines, November 10-14, 1975. Host 
organization is the Philippine College of 
Radiology, with the cooperation of the 
Philippine Medical Association. 

Organizers have chosen as venue Manila, 
the commercial, social, educational and 
cultural center of the Philippines, which 
offers facilities most conducive to a suc- 
cessful convention and a comfortable stay. 
Located centrally in Asia, Manila is easily 
accessible by sea and by air to Congress 
members from all Asian and Oceanian 
capitals. History has made it a unique 
blend of eastern and western civilizations. 
Nowhere in Asia, nor perhaps in the entire 
world, does one see such an easy and cheer- 
ful blending of Oriental and Occidental 
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cultures. The Greater Manila area, with a 
population of over 3 million people, in- 
cludes several adjacent towns and cities. 
There are modern and fashionable business 
and shopping districts and interesting his- 
torical spots that combine to make visitors’ 
stay enjoyable. 

Scientific papers dealing with any sub- 
ject relevant to Radiology, Radiotherapy, 
or Nuclear Medicine will be accepted, and 
should reach the Secretariat before Feb- 
ruary 28,1975. 

The official language of the Congress 
will be English. 

Scientific and commercial exhibitions 
near the lecture halls will be open through- 
out the period of the Congress. Adequate 
space will be provided to those wishing to 
take part. 

Reservations have been made and Con- 
gress members will be accommodated in a 
number of hotels offering excellent facili- 
ties. 

The Executive Committee of the Con- 
gress is Dr. Federico V. Principe, President- 
Elect and Chairman, Organizing Com- 
mittee; Dr. Buenaventura U. V. Angtuaco, 
Secretary; Dr. Edmundo V. Villacorta, 
Treasurer; Dr. Reynaldo G. Gregorio, 
President, PCR and Dr. Leon R. Lopez. 

For further information please write to: 
Congress Secretariat Headquarters, 2161 
Taft Avenue, Manila, Philippines. 


NATIONAL PROSTATIC CANCER PROJECT 


The National Cancer Institute has ini- 
tiated an Extramural grant Organ Site 
program which consists of grant-supported 
National Projects of planned and targeted 
research. 

Research proposals are being solicited 
without limitation to specific biologic dis- 
ciplines for fundamental and clinical studies 
listed under broad categories of Etiology / 
Prevention, Detection/ Diagnosis and Treat- 
ment of prostatic cancer. 

For further information please contact 
the Headquarters Office of the National 
Prostatic Cancer Project, located at Ros- 
well Park Memorial Institute, 666 Elm 
Street, Buffalo, New York 14203. 
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BOOK REVIEWS 


Coronary ANGIOGRAPHY. By Harold A. Bal- 
taxe, M.D., Associate Professor of Radiology, 
Cornell Medical College; Head, Division of 
Cardiovascular Radiology, New York Hos- 
pital, New York, N. Y.; Kurt Amplatz, 
M.D., Professor of Radiology, University of 
Minnesota Medical School; Chief, Cardio- 
vascular Radiology, University of Minnesota 
Hospital, Minneapolis, Minn.; and David C. 
Levin, M.D., Assistant Professor of Radiol- 
ogy, Cornell Medical College, New York, 
N. Y. Cloth. Pp. 239, with many figures. 
Price, $22.50. Charles C Thomas, Publisher, 
301-327 East Lawrence Avenue, Springfield, 
Ill. 62717, 1973. 


The purpose of this monograph is to provide 
a “practical” guide to the interpretation of nor- 
mal and abnormal radiographic anatomy cf the 
coronary arteries. The authors accomplished 
their task and furthermore they kept the text 
short enough to permit reading it within I or 2 
evenings. 

After a brief history of coronary arteriogra- 
phy, the procedures for selectively catheterizing 
the coronary arteries by cut down or percu- 
taneous techniques are described. An excellent 
series of line drawings of the left and right 
coronary artery anatomy in frontal, lateral and 
both oblique projections are correlated with 
angiograms. The angiographic reproductions 
from logEtronic reduction of roentgenograms 
and single frame cineangiograms are not always 
of highest quality, but otherwise this section is 
good. 

There are chapters on congenital anomalies, 
the effects of atherosclerosis on the corcnary 
arteries and the post surgical coronary angio- 
grams. A systematic classification and demon- 
stration of the potential collateral pathways 
between the left and right coronary artery will 
prove extremely useful. The section on left ven- 
triculography suggests that some angiographers 
prefer doing the left ventriculogram immedi- 
ately before coronary angiography. At the 
present time there is an overwhelming con- 
sensus that cine ventriculography should be 
done immediately prior to the angiographic 
evaluation of the coronary arteries, since the 
contrast material used for coronary angiograms 
depresses myocardial contractility and may 


yield a false impression of worse left ventricu- 
lar function than really exists. 

The chapter on complications, contraindica- 
tions and indications quotes a recent article in 
which greater surface roughness of polyurethene 
compared to polyethylene. catheters was sup- 
posed to have been demonstrated by scanning 
electron microscopy. Unfortunately, a subse- 
quent letter to the Editor and retraction by 
the original authors in that Journal showed 
that in fact polyurethene had a smoother sur- 
face than polyethylene. While polyurethene 
may have a greater potential for initiating 
thrombogenesis on its surface than polyethyl- 
ene, greater surface roughness of polyurethene 
has not been demonstrated as a potential cause 
for this. 

All in all, this book accomplishes the purposes 
the authors set forth in their preface. This text 
should prove valuable to all “beginning” coro- 
nary angiographers and to all “old-time” angi- 
ographers and non-angiographers who desire a 
review of this subject.—Roserr I. WHITE, JR., 


M.D. 


THe Aortic ARCH AND Its MALFORMATIONS: 
WITH EMPHASIS ON THE ANGIOGRAPHIC FEA- 
TURES. By Wade H. Shuford, M.D., Professor 
of Radiology, Emory University School of 
Medicine; Director, Division of Diagnostic 
Roentgenology, Grady Memorial Hospital, 
Atlanta, Ga.; and Robert G. Sybers, M.D., 
Ph.D., Professor of Radiology, Emory Uni- 
versity School of Medicine; Director of 
Radiology Teaching Program for Interns and 
Medical Students, Emory University School 
of Medicine and Grady Memorial Hospi- 
tal; Radiologist, Department of Radiology, 
Grady Memorial Hospital, Atlanta, Ga. 
Medical Illustrations, Grover B. Hogan, 
B.S., M.S. Cloth. Pp. 264, with many illus- 
trations. Price, $19.75. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, 
Springfield, Ill. 62717, 1973. 


This well written, organized, and illustrated 
monograph on the aortic arch is very compre- 
hensive. 

It covers the aorta from a developmental 
viewpoint to the time of a clinical discovery of 
malformations in infants and adults. The excel- 
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lent angiograms are further elucidated by line 
sketches of the underlying deviation of left or 
right arch and double aortic arch. 

The significance of the resultant opacification 
is adequately discussed in terms of function, 
arteriovenous mixing, cardiac competence and 
clinical presentations. 

There is a wide variety of illustrations of con- 
genital deviations of the arch and a distinct 
absence of traumatic and aneurysmal material. 

This “dutifulfilled” book is highly recom- 
mended for budding cardiologists and roent- 
genologists.—Jan Nysoer, M.D. 


BOOKS RECEIVED 

THe Hann in Raprotocic Diacnosis. By Andrew 
K. Poznanski, M.D., Professor of Radiology, The 
University of Michigan; Co-Director of Pediatric 
Radiology, C. S. Mott Children’s Hospital, The 
University of Michigan; Research Scientist, Cen- 
ter for Human Growth and Development, The 
University of Michigan, Ann Arbor, Mich. Cloth. 
Pp. 588, with many illustrations. Price, $28.00. 
W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1974. 

RapioacriveE Isoropes 1n BroLogicaL RESEARCH. 
By William R. Hendee, Associate Professor of 
Radiology, University of Colorado Medical Cen- 
ter, Denver, Colo. Cloth. Pp. 356, with some fig- 
ures. John Wiley & Sons, Inc., Publishers, 605 
Third Avenue, New York, N. Y. 10016, 1973. 

Rapioassay 1n Ciinicat Mepicine. Edited by 
William T. Newton, M.D., Professor of Surgery, 
Washington University School of Medicine; Chief, 
Surgical Service, St. Louis Veterans Administra- 
tion Hospital, St. Louis, Mo.; and Robert M. 
Donati, M.D., Associate Professor of Medicine; 
Director of the Section of Nuclear Medicine, St. 
Louis University School of Medicine; Chief, Nu- 
clear Medicine Service, St. Louis Veterans Ad- 
ministration Hospital, St. Louis, Mo. Cloth. Pp. 
187, with some figures. Price, $11.75. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill. 62717, 1974. 

COMMUNICATION DISORDERS: REMEDIAL PRINCIPLES 
AND Practices. General Editor, Stanley Dickson, 
State University College at Buffalo, N. Y. Cloth. 
Pp. 520. Scott, Foresman and Company, Glen- 
view, Ill., 1974. 

ĪLLUSTRATED MANUAL or ULTRASONOGRAPHY IN 
OBSTETRICS AND GyNeEcoLocy. By Mitsunao 
Kobayashi, M.D., Department of Obstetrics and 
Gynecology, Chiba University School of Medicine, 
Chiba, Japan; Former Assistant Professor, De- 
partment of Obstetrics and Gynecology, State 
University of New York Downstate Medical Cen- 
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ter, Brooklyn, N. Y. Cloth. Pp. 316, with 674 
illustrations. Price, $32.00. J. B. Lippincott Com- 
pany, East Washington Square, Philadelphia, Pa. 
19105, 1974. 

ENDOCRINOLOGY OF THE Gur. Edited by William Y. 
Chey, M.D., D.Sc., Professor of Medicine, Uni- 
versity of Rochester School of Medicine and 
Dentistry, Rochester, N. Y.; and Frank P. Brooks, 
M.D., D.Sc., Professor of Medicine and Physiol- 
ogy, University of Pennsylvania School of Medi- 
cine, Philadelphia, Pa. Cloth. Pp. 373, with some 
figures. Price, $20.00. Charles B. Slack, Inc., 6900 
Grove Road, Thorofare, N. J. 08086, 1974. 

THE Rapro.ocic Ciinics or NortH America. Sym- 
posium on Obstetric and Gynecologic Radiology. 
Guest Editor, Melvyn H. Schreiber, M.D. April, 
1974, Volume XII, No. 1. Cloth. Pp. 207, with 
many illustrations. Subscription price is $20.00 per 
year. W. B. Saunders Company, West Washington 
Square, Philadelphia, Pa. 19105, 1974. 

FRACTION Size IN RaApIOBIOLOGY anp Rapio- 
THERAPY. Edited by Tsutomu Sugahara, M.D., 
Professor, Department of Experimental Radiol- 
ogy, Faculty of Medicine, Kyoto University, 
Japan; László Révész, M.D., Professor, Depart- 
ment of Tumor Biology, Karolinska Institutet, 
Medical School, Stockholm, Sweden; and Oliver 
C. A. Scott, Bt., British Cancer Council, London, 
England. Cloth. Pp. 236, with some illustrations. 
Price, $23.00. The Williams & Wilkins Company, 
428 E. Preston Street, Baltimore, Md. 21202, ex- 
clusive U. S. agents, 1974. 

THE NATIONAL CANCER PROGRAM AND INTERNA- 
TIONAL CANCER Research. National Cancer In- 
stitute Monograph 40, February 1974. Cloth. Pp. 
91, with some figures. Price, $4.70. DHEW Pub- 
lication No. (NIH) 74-351. U. S. Department of 
Health, Education, and Welfare, Public Health 
Service, National Institutes of Health, National 
Cancer Institute, Bethesda, Md. 20014. For sale 
by the Superintendent of Documents, U. S. Gov- 
ernment Printing Office, Washington, D. C. 20402, 
1974. 

Litre Mépicat AcruaLrrés. February, 1974, Vol- 
ume 19, No. 2, Supplement 1. Paper. Pp. 136. 
1974. 

Nores On RADIOLOGICAL EMERGENCIES. Second edi- 
tion. By George Ansell, M.D., F.R.C.P., F.F.R., 
D.M.R.D., Consultant Radiologist in Charge, 
Whiston Hospital; Lecturer in Radiodiagnosis, 
University of Liverpool. Paper. Pp. 16. Price, 
$4.25. Blackwell Scientific Publications. J. B. 
Lippincott Company, East Washington Square, 
Philadelphia, Pa. 19105, 1974. 

Dr. Turrte’s Basies. By William John Turtle, 
M.D. Paper. Pp. 318. Price, $1.50. Popula 
Library, 600 Third Avenue, New York, N. Y. 
10016, 1973. 
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SOCIETY PROCEEDINGS 


MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN ROENTGEN Ray Sociery 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24-27, 1974. 

AMERICAN RADIUM SOCIETY 
Secretary, Dr. Felix N. Rutledge, M. D. Anderson Hos- 
pital and Tumor Institute, Houston, Texas 77025. An- 
nual Meeting: Americana Hotel, San Juan, Puerto Rico, 
May 4-9, 1975. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. 5sgo1. Annual Meeting: Palmer House, Chi- 
cago, Ill., Dec. 1-6, 1974. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Portland- 
Hilton Hotel, Portland, Oregon, March 31-April 4, 19785. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Chicago, Ill., June 15-19, 1974. 

AMERICAN Board OF RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. ș5901. 

Oral examinations will be held in the following cities 
during the next year. New York, N. Y., June 16-22, 1974, 
New York Hilton Hotel; and Los Angeles, Calif., Dec. 
9-13, 1974, International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters June 22, 1974. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1974 was September 30, 1973. 

AMERICAN Board or NucLear Mepicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturday, 
Sept. 21, 1974. Application forms and further informa- 
tion are available from the American Board of Nuclear 
Medicine, 305 E. 45th St., New York, N. Y. 10017. The 
deadline for receipt of completed applications is June 1, 
1974. 

AMERICAN ASSOCIATION OF Puysicists IN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, 110 Irving St., N.W., 
Washington, D. C. 20010. Annual Meeting. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wisc., 54601. Annual Meeting: Sonesta Beach 
Hotel, Key Biscayne, Fla., Oct. 30-Nov. 4, 1974. 

AMERICAN ÌNSTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. g8122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 


got Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

FOURTEENTH INTERNATIONAL CONGRESS OF RADIOLOGY 
Rio de Janeiro, Brazil in 1977. 

INTERNATIONAL SOCIETY OF RADIOLOGY 
Hon. Secretary-Treasurer, Prot. W. A. Fuchs, M.D., De- 
partment of Diagnostic Radiology, University Hospital, 
Inselspital, CH-3010 Bern, Switzerland. 

ELEVENTH INTER-AMERICAN CONGRESS OF RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

Secretary of Congress, Dr. Alberto Mejia, Apartado Aéreo 
$3737, Bogota 2, Colombia. Meeting: Feb. 16-21, 1975. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary of Congress: Dr. Alberto Mejia, Apartado 
Aereo < 3737, Bogota 2, Colombia, S.A. Meeting: Bogota, 
Colombia, Feb. 16-21, 1975. 

THIRD CONGRESS OF THE EUROPEAN 
RADIOLOGY 
Meeting: June 22-27, 1975 in Edinburgh, Scotland. 

SECOND ASIAN AND OCEANIAN ConGrEss OF RADIOLOGY 
Honorary Secretary, Dr. J. J. Martin, Box 805 F., G.P.O., 
Melbourne, 3001, Australia. 

Meeting in 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

ALASKA RaproLocicaL Sociery, CHaprer ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99504. 

AMERICAN ['HERMOGRAPHIC SOCIETY 
Secretary-Treasurer, John Wallace, Ph.D., Dept. Radiol., 
Thomas Jefferson Univ. Hosp., Philadelphia, Pa. 19107. 
Annual Meeting: Chicago, Ill., June 22-23, 1974. 

Arizona RADIOLOGICAL SociEry, CHAPTER OF ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 85716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Ark-La-reEx RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La, 71101. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

ASSOCIATION OF University RADIOLOGISTS 
Secretary-Treasurer, Dr. Richard H. Greenspan, Dept. of 
Radiol., Yale University School of Medicine, 333 Cedar 
St., New Haven, Conn. 06510. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 
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time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 

BAvARIAN-AMERICAN RADIOLOGIC SOCIETY 
Secretary, Charles J. Masters, Maj. MC, Department of 
the Air Force, United States Air Force Hospital, Wies- 
baden (USAFE) APO New York 09220. 

BLockLey RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 

BiueGraAss RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
Society meets once each month during the school year. 

Bronx Rapro.ocicat Society, New York Srare, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BrookLyn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Joshua A. Becker, Downstate 
Medical Clin., 450 Clarkson Ave., Brooklyn, N. Y. 11203. 
Meets first Thursday of each month, October through 
June. 

BuFFa_o RADIOLOGICAL SOCIETY 
Secretary, Dr. Albert A. Franco, 45 Alexander St., Lock- 
port, N. Y. 14094. Meets second Monday evening each 
month, October to May inclusive, at University Club. 

CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Los Angeles. 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
of ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CarawBA VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 26s, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N. C. at 
7230 P.M. 

CENTRAL New YorK RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alfred Brettner, 27 Hurd Circle, 
Auburn, N. Y. 13021. Meets first Monday each month 
October through May. 

CENTRAL Oun10 RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Tearle L. Meyer, 309 E. State 
St., Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May 19 
at Fort Hayes Hotel, Columbus, Ohio 

CenTRAL Texas RApIOLocy Society 
Secretary-Treasurer, Dr. John M. Stoebner, Scott and 
White Clinic, Temple, Tex. 76501. Meets the fourth 
Monday of each month at Ponderosa Hotel, Temple, 
Tex. at 7:00 P.M. 

Cuicaco RapioLocicaL Society, Division OF THE 
Ittinots RApioLocicaL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Raymond L. Del Fava, 355 
Ridge Ave., Evanston, Ilt. 60202. Meets third Thursday 
of each month, October to April, except December, at the 
Bismark Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Alvin Segel, 3395 Scranton Rd., 
Cleveland, Ohio 44109. Meetings at 7:00 P.M. on fourth 
Monday of October, November, January, February, 
March and fifth Monday of April. 

CoLorabDo RADIOLOGICAL SociETY, CHAPTER OF ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
facie at Denver Athletic Club from September through 
May. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 

Da vas-Fort WortH RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard C, Gasser, 15so W. 
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Rosedale, Rm. 100, Ft. Worth, Tex. 76104. Meets the 
3rd Monday of every month at 6:30 P.M., at the Cibola 
Inn, Arlington, Tex. 

DELAWARE CHAPTER OF ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RapioLocicat Society 
Secretary-Treasurer, Dr. George N. Weston, 1516 
Ygnacio Valley Rd., Walnut Creek, Calif. 94598. Meets 
first Thursday each month, Oct. through May, at Uni- 
versity Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FLoripA RapIoLocicaL Society, CHAPTER oF ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

Fiortpa West Coast RapIoLocicaL Society 
Secretary-Treasurer, Dr. James P. Ahearn, sot E. Buffalo 
Ave., Tampa, Fla. 33603. Meets on 4th Thursday of the 
months January, March, May, October, and November. 

GeorGIA RADIOLOGICAL Sociery, CHAPTER OF ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER Kansas Crry RADIOLoGIcAL Society 
President-Secretary, Dr. Keith W. Gallehugh, Bethany 
Medical Center, Kansas City, Kans. 66102. The Society 
meets 6 times a year. 

GREATER LouIsvILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

GREATER Miami RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard E. Litt, 612: S.W. 31st 
St., Miami, Fla. 33155. Meets monthly, third Wednesday 
at 8:00 P.M. at various member hospitals, Miami, Fla. 

GREATER St. Lours Society oF RADIOLOGISTS 
Secretary-Treasurer, Dr. Donald Callahan, Northland 
Med. Bldg., Jennings, Mo. 63136. 

Hawar Rapio.tocicat Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Robert L. May, Straub Clinic 
and Hosp., Honolulu, Hawaii 96813. Meets third Mon- 
day of each month at 7:30 P.M. 

HEALTH Puysics Society 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
mouth, Mass. 02189. Annual Meeting: Houston, Texas, 
July 7-11, 1974. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

IpaHo State RapioLocicat Sociery, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

Ittinots RADIOLOGICAL Society, Inc., CHAPTER OF ACR 
Secretary, Dr. B. Jay Hill, Mercy Hospital, Stevenson 
at King Drive, Chicago, Ill. 60616. Meets in the spring 
and fall. 

InpIANA ROENTGEN Society, Inc., CHAPTER OF ACR 
Secretary, Dr. John A. Knote, 2600 Greenbush St., 
Lafayette, Ind. 47904. 

lowa RapIo.LoaicaL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave., N.E., Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of lowa State 
Medical Society. The scientific section is held in the 
autumn. 
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Kansas RapIio.ocicaL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 

Kentucky CHAPTER OF ACR 
Secretary-Treasurer, Dr. Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Louisvlle, Ky. 40217. 
Meets in April and September. 

Kincs County RADIOLOGICAL Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lona IsLanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Jerome Zwanger, 1200 Stewart Ave., 
Garden City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL SOCIETY 
Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp., 15107 Vanowen St., Van Nuys, Calif. 91405. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif. Mid- 
winter Radiological Conference: Century Plaza Hotel, 
Los Angeles, Calif., Jan. 31-Feb. 2, 1975. 

Lourstana RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

Louist1ana-TeExas Guir Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Maine Rapio.ocicat Sociery, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
rec 04240. Meets in June, September, December and 

pril. 

MaryLanD RaproLocicat Society, CHAPTER OF ACR 
Secretary, Dr. David S. O’Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

MASSACHUSETTS RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood Dr., 
Newton Centre, Mass. 02159. 

MEMPHIS ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

MicuHicaAn Rapio.oaicat Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. George A. Kling, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. Delmar Mahrt, William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. 

Mip-Hupson RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. William D. Stiehm, 37 Flower 
Hill Rd., Poughkeepsie, N. Y. 12603. Meets 7:00 P.M. 
first Wednesday of each month, September to May. 

MILWAUKEE ROENTGEN Ray SOCIETY 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
on oni Monday, October through May, at University 

uD, 

Minnesora RADIOLOGICAL SociETY, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 


Society Proceedings 


691 


falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 

Mississipp1 STATE RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouri Rapio.oaicat Society, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, s1o S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. C. H. Agnew, Room 102, Doctors Bldg., 
Billings, Mont. s9101. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Howard L. Copas, 827 South 
131st St., Omaha, Neb. 68154. Meets third Wednesday 
of each month at 6 p.m. in Omaha or Lincoln. 

Nevapba RapioLoGIcaL Society, CHAPTER OF ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

New Encianpb RoeEntTGEN Ray Society 
Secretary, Dr. N. Thorne Griscom, Children’s Hosp, 
300 Longwood Ave., Boston, Mass. 02119. Meets the 
third Friday of each month, October through April, 
excluding December, at The Longwood Towers, 20 
Chapel Street, Brookline, Mass., at 3:00 p.m. Annual 
Meeting: May 10, 1974. 

New Enctanp Society For RADIATION ONCOLOGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. 02114. 

New HampsHireE RoentGen Ray Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Society or Rapio.oaists, CHAPTER oF ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Orteans Rapiovoaicat Society, Ine. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference, New Or- 
leans, La., Apr. 25-27, 1974. 

New York ROENTGEN SOCIETY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. 10011. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y. Further information may be ob- 
tained from Dr. Albert A. Dunn, Roosevelt Hosp., New 
York, N. Y. 10019. 

New York Strate CHAPTER OF ACR 
Secretary-Treasurer, Dr. Albert F. Keegan, 74 N. Village 
Ave., Rockville Centre, N. Y. 11570. 

NortH Caroiina CHAPTER OF ACR 
Secretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is held 
in November at the Mid Pines Club, Southern Pines, 
N.C. 

Nort Dakota RApDIoLocicaL Society, CHAPTER OF ACR 
Secretary, Dr. Marshall Landa, 1702 S. University Dr., 
Fargo, N. D. 58102. Meets at time of State Medical As- 
sociation meeting. Other meetings arranged on call of 
the President. 

Nort Fiorina RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 
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Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NorTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN NEw York RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way, 
Guilderland, N. Y. 12085. Meets in Albany area on third 
Wednesday of October, November, March, April, and 
May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. James R. Eltringham, Stanford 
Medical Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 2100 Rockwood Dr., 
Sacramento, Calif. 95825. Meets on the fourth Monday 
of Sept., Nov., Jan., March and May at the Mansion 
Inn, Sacramento, Calif. 

NORTHWESTERN New York RADIOLOGICAL Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NORTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Doug Ki Cho, 2730 Navarre Ave., Oregon 
(Toledo), Ohio 43616. Meets 3rd Wednesday from Sep- 
tember to May. 

Onto Strate RapioLocicaL Sociery, CHAPTER or ACR 
Secretary, Dr. Tearle L. Meyer, 309 E. State St., Colum- 
bus, Ohio 43215. 

OKLAHOMA Strate RADIOLOGICAL SOCIETY, CHAPTER OF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

OranGE County RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

Orecon Strate Rapio.ocicar Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

OrLEANs ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHWEst RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattle, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RADIOLOGICAL Society, CHAPTER OF ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA ROENTGEN Ray Sociery 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at § P.M., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PITTSBURGH ROENTGEN SOCIETY 
Secretary, Dr. Stephen C. Bruno, Shadyside. Hospital, 
5230 Centre Ave., Pittsburgh, Pa. 15232. Meets second 
Wednesday of month, September through May, at the 
Pittsburgh Athletic Association. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14-20, 1974. 

RADIOLOGICAL SOCIETY oF Connecticut, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
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Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL Society or New Jersey, CHAPTER OF ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

RADIOLOGICAL SOCIETY OF RHODE ISLAND, CHAPTER OF ACR 
Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 
St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif. 
92668. Meets three times a year, usually October, Febru- 
ary and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF NEw YORK 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Rosa, Calif. 95405. Meets second Monday every 
other month. 

RicHMoND County RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

RocHEstER RoenTGEN Ray Society, Rocuesrer, N. Y. 
Secretary-Treasurer, Dr. Robert J. Bruneau, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

San Antronio-Civitian MILirary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 P.M. 

San Dieco RapioLocicaL Society 
President, Dr. Leland E. Kellerhouse, 2466 First Ave., 
San Diego, Calif. 92101. Meets the first Monday of each 
month at the University Club. 

SAN Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

SECTION ON RapioLocy, MepicaL Society OF THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section oF RapioLocy, NATIONAL MEDICAL ASSOCIATION 
Chairman, Dr. Roy G. Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box 511, Tuskogee, Ala. 36083. Annual 
Meeting. 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Secrion oN RapioLocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

SociETY For PepiaTric RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
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way, Baltimore, Md. 21205. Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22-23, 1974. 

SOCIETY oF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. John R. Amberg, Vanderbilt 
University Hospital, Nashville, Tenn. 37232. 

Sociery oF NucLear MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. 21st Annual 
Meeting: Town and Country Hotel, San Diego, Calif., 
June 10-14, 1974. 

SourH Bay Rapio.Locicat Society 
Secretary, Dr. John H. Callaghan, Redwood Med. Clinic, 
2900 Whipple Ave., Redwood City, Calif. 94062. Meets 
the 2nd Monday of each month at the Santa Clara 
County Medical Association Bldg., 700 Empey Way, 
San Jose, Calif. 

SourH Carotina Rapiovoaica. Sociery, CHAPTER OF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SourH Coast Rapio.ocicaL Sociery 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837, Santa Barbara, Calif. 93102. Meets fourth Monday 
of the month, Oct. through May. 

SourH Dakota Rapio.ocicat Sociery, CHAPTER oF ACR 
Secretary, lr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile In- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
Meeting: Grand Hotel, Point Clear, Ala., January 31- 
February 2, 1975. 

SOUTHWESTERN RADIOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

TENNESSEE RapioLocicaL Society, CHaprER oF ACR 
Secretary-Treasurer, Dr. Charles W. Kimsey, 111 White- 
hall Bldg., 960 E. Third St., Chattanooga, Tenn. 37403. 
Meets annually at the time and place of the Tennessee 
State Medical Association meeting. 

Texas Srare Rapio.ocicat Sociery, CHAPTER or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. 

THE FLEISCHNER SOCIETY 
President, Dr. Robert G. Fraser, 1555 Summerhill Ave., 
Montreal 109, P. Q., Canada 

First European Course in Chest Radiology at the 
Royal College of Surgeons, London, W.C.1., May 
20-23, 1974. 

Hon. Secretary, Dr. lan H. Kerr, 156 Lambeth Rd., 
London, S.E.1. 

Tri-S1vate RaDIOLoGIcaAL Society 
Secretary, Dr. John H. Marchand, Jr., Methodist Hos- 
pital, Henderson, Ky. Meets third Wednesday of Oct., 
Jan., March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper Peninsuca Rapio.ocicaL Sociery 
Secretary, Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran Strate RapioLocicaL Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Thomas K. Orton, St. Mark's 
Hosp., Salt Lake City, Utah 84117. Meets fourth 
Wednesday in January, March, May, September and 
November at Holy Cross Hospital. 
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Vermont Rapro.ocicat Society, CHAPTER oF ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

VirGintA CHaprer or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 8952 Bell- 
fonte Rd., Richmond, Va. 23229. 

WasHinGron, D. C., CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert M. Allen, 9312 Convento 
Terr., Fairfax, Va. 22030. 

ee Srare RADIOLOGICAL Society, CHAPTER OF 
AC 
Secretary-Treasurer, Dr. John N. Roehr, 1o11 Medical 
Dental Bldg., Seattle, Wash. g81or. 

West Vircinta Rapro.ocicat Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaiah J. Seligman, 16 Guion PI., New 
Rochelle, N. Y. 10801. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RapioLoGicaL Sociery, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September. 

Wisconsin Society oF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wisc. 53706. Meets quarterly. 

WyominG RapioLocicaL Society, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerto Rico anp CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Rafael Umaña-Umaña, Apartado 8-5340, 
San José, Costa Rica. 

AsociacOn DE RADIÓLOGOS DE CENTRO AMERICA Y 
PanaMA. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbell Solis, Apar- 
tado 3352, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SOCIEDAD DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, 5a Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SocIeDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, g?. Calle A o-05, Zona 1 
Guatemala 

Sociepap Mexicana DE Rapio.ocia, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 

SocieEDAD RapioLocica PANAMEÑA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SocieDAD RapioLocica DE Puerro Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


BririsH COMMONWEALTH OF NATIONS 


AssociATION OF RADIOLOGISTS OF THE PROVINCE OF 
QUEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

BririsH InsrirurE of RADIOLOGY 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
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Welbeck St., London, W1M/7PG, England. Annual 
General Meeting: May 15-18, 1974. 

CANADIAN AssociATION OF Puysicists, Division or MED- 
ICAL AND BIOLOGICAL Puysics 
Honorary Secretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
Catherine St. West, Montreal 107, Que., Canada. Thirty- 
eighth Annual Meeting. 

EpmonTon AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facu.ty oF RADIOLOGISTS 
Honorary Secretary, Robert Morrison, Lincolns Inn 
Fields, London WC2A 3PN, England. Annual General 
Meeting: May 15-18, 1974. 

MontreAL RapDIoLoGicaL Stupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

SecTion or RapioLocy oF THE Royat Society or MEDI- 
CINE (ConFineD To MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1 
M8AE, 1 England. 

SociETE CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hospirat Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto RADIOLOGICAL Society 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

THE Roya AUSTRALASIAN CoLLEGE oF RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 45 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLEGio BRASILEIRO DE RADIOLOGIA 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADIOLOGÍA 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Cérdoba; Sociedad Argentina de Ra- 
diologia; Asociación Argentina de Radiología; Sociedad 
de Radiologia, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiologia y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiologia y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
as de La Plata; and Sociedad de Radiología de San 

uan. 
Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 
Congress will be organized by Sociedad de Radiología, 
Radioterapéutica y Medicina Nuclear de Rosario in 1975. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomás J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. ‘Meets first Wednesday 
evening, April through December. 

SociEDAD BoLiviANA DE RADIOLOGÍA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 
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SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SoclEDAD CHILENA DE RADIOLOGÍA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
Maria 1810 at 7:00 P.M. 

SocrEDAD COLOMBIANA DE RADIOLOGIA 
Secretary-General, Dr. Gustavo Sanchez Sanchez, Bogota, 
Colombia. Meets last Thursday of each month. 

SociEDAD ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Carlos Palau Jimenez, Casilla 5469, Guaya- 
quil, Ecuador. 

SociEDAD PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asuncion, Paraguay. 

SOcIEDAD PERUANA DE RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Pert, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 561, 
Corrientes, Argentina. 

SociEDAD DE RapDIoLocia DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SoclIEDAD DE RapioLocia, CANncERoLoGcia y Fisica 
MÉDICA DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SOCIEDAD DE RoENTGENOLOGiA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

SoclEDAD DE RapioLoGía, RADIOTERAPEUTICA Y MEDICINA 
NUCLEAR, DE Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1798, 
Rosario, Argentina. 

SociEDAD SALTENA DE RaproLocia y MEDICINA NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

SociEDAD VENEZOLANA DE RaproLocia y Mepicina Nvu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


OsTERREICHISCHE RONTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SociETtE RoyaLe BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SocIÉTÉ EUROPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Jääskeläinen, The Children’s Hospital, 
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Stenvackinkatu 11, SF-00290 Helsinki 29, Finland. 
Annual Meeting. 

Permanent Secretary, Clément Fauré, Hôpital des En- 
fants Malades, 149, rue de Sèvres, 75 Paris 15e, France. 

Societe FRANCAISE DE RADIOLOGIE MÉDICALE, MÉDECINE 
NUCLEAIRE ET De een and its branches: Soci- 
ETE DU SUD-OUEST, DU LITTORAL MÉDITERRANÉEN, DU 
Centre ET Lyonnais, DU NoRrD, DE L’OUEST, DE L'EsrT, 
DU MassıF CENTRAL, DOUTRE-MER ET D'ÉTRANGER. 
Parent Society meets third Monday of each month, ex- 
cept during July, August and September, rue de Seine 
12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
75008, France. 

SocIÉrÉ FRANÇAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting. 
ESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÖNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universität 
Tübingen, Röntgenweg 11, 7400 Tübingen, Germany. 

FacuLrry or RapioLocists OF THE RoyaL COLLEGE OF 
SURGEONS IN IRELAND 
Honor. Secretary, Max. J. Ryan, St. Stephen’s Green, 
Dublin 2. Annual Meeting, Oct. 25 and 26, 1974. 

Società IraLiana DI RapioLocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

Socieras RapiroLoGIca Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. F. Unnérus, M.D., Haga- 
lung-iapiola, Havsvindsvagn § C., Finland. Annual 
Meeting in Uppsala, Sweden in June 1974. 

SocieEDAD EspaNoLa DE RapioLocia y ELECTROLOGÍA 
M Épicas y pe Mepicina NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Madrid 1, 
España. Meets every second Friday of each month, Oct. 
to June, inclusive, in Madrid. 
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SociEDADE PortTtuGUEsA DE RaApioLociA E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luis Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FUR RapioLocig, Nvu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
SuIssE DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


InpIAN RADIOLOGICAL AssociaTION 
Honor. Gen. Secretary, Dr. S. P. Aggarwal, 10-B Kasturba 
Ghandi Marg, New Delhi iioooi. 28th Indian Congress of 
Radiology will be held in Hyderabad in 1975. 

INDONESIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

IRANIAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Issa Yaghmai, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Saturday 
of each month. 

IsrAEL RADIOLOGICAL SOCIETY 
President, Dr. I. Izkovitch, 2 Wingate Ave., Beit Harofe, 
Haifa, Israel. 

PHILIPPINE COLLEGE OF RADIOLOGY 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

RADIOLOGICAL SOCIETY OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


ASSOCIATION OF RADIOLOGISTS oF WEST AFRICA 
Honorary Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol., University College Hosp., 
Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY OF SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
HEAD 


Berry, Harrison M., Jr. The lore and the 
lure of the lamina dura. Radiology, Dec., 1973, 
709, 525-528. (Address: Department of Radi- 
ology, School of Dental Medicine, University 
of Pennsylvania, and the Hospital of the 
University of Pennsylvania, Philadelphia, 


Pa 


The lamina dura is a hard bony lining of the 
alveolus, or socket, of a tooth. Together with the 
periodontal ligament and the cementum, which 
coats the tooth root, it forms the attachment appa- 
ratus of the tooth. 

An epithelial cord, the dental lamina, proliferates 
from the oral epithelium into the subjacent connec- 
tive tissue and differentiates into a bell-shaped 
enamel organ. The lower border of epithelial cells— 
ameloblasts—form enamel, while a specialized group 
of connective tissue cells—odontoblasts—line up in 
apposition to the ameloblasts and produce dentin. 
These processes take place in a chamber within the 
bone known as a developmental crypt, characterized 
radiographically as a round radiolucency with a 
radiopaque border. Usually at the time a crypt 
appears in a roentgenogram, some calcification of 
enamel can be seen within it. Occasionally, the crypt 
appearance may precede calcification and the crypt 
will look exactly like a cyst. As calcification of the 
dentin root structure progresses within the crypt, 
the tooth bud becomes “wrapped” in specialized 
circular connective tissue fibers—the dental sac. 
As dentin is forming apical to the cervical line of 
the enamel, the circularly arranged fibers of the 
dental sac become the periodontal ligament around 
the tooth root. The periodontal ligament produces 
the cementum which covers the root dentin and the 
lamina dura of the tooth socket. As the cementum 
and lamina dura are being produced about the form- 
ing root, fibers of the periodontal ligament become 
entrapped in their substance. The attachment of the 
periodontal ligament fibers in the lamina dura and 
in the cementum holds the tooth securely in the 
socket. 

Although the lamina dura has the radiopaque 
quality of cortical bone in a roentgenogram, it is 
more precisely a cribriform (sieve-like) plate of 
bundle bone. The name cribriform is applied because 
the bone is perforated by a great number of Volk- 
mann’s canals which are conduits containing nerves 
and blood and lymph vessels supplying the perio- 
dontal ligament. Because of the great number of 
Sharpey’s fibers, and because lamellae are less con- 
spicuous, this bone is called bundle bone. Bundle 
bone also demonstrates differences in matrix com- 
position. 

Following the extraction of a tooth, when the 
lamina dura has no further function, it disappears 
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completely and forever. The daily stresses of normal 
living cause portions of the enamel on the tooth 
crown to slowly wear away. The teeth normally 
“drift” to remain in contact and show further 
“passive eruption” to maintain occlusal contact. As 
the stress is decreased on one side of the tooth and 
increased on the other, corresponding changes may 
take place in the calcification of the socket walls and 
it may be impossible to trace the lamina dura com- 
pletely around each tooth. Additionally, periodontal 
diseases may destroy portions of the lamina dura. 
Dental roentgenograms of all areas of the jaws 
are essential diagnostic aids to help rule out hyper- 
parathyroidism and other systemic diseases. Dental 
diagnosis of hyperparathyroidism is more accurate, 
when all the periodontal structures are considered 
rather than just the lamina dura. The periodontal 
ligament appears as a dark area surrounding the 
roots. The lamina dura is seen as a dense white line 
of bone around the periodontal ligament. Subperi- 
osteal bone resorption of the cortex as seen in hyper- 
parathyroidism, therefore, appears as loss of lamina 
dura. It is not as specific as subcortical resorption 
in phalanges. Absence of the lamina dura can also 
occur in Paget’s disease, osteomalacia, osteoporosis, 
Cushing’s disease, myelomatosis, leukemia and 
metastases, and it is not pathognomonic of hyper- 
parathyroidism.—Yon F. Bergstrom, M.D. 


NECK AND CHEST 


Ram, M. D., ArcHerR, Bernarp T., and 
Brown, Henry W. Thyroidography and 
thyrolymphography. Surg., Gynec. &? Obst., 
March, 1974, 7378, 417-420. (From: The 
Departments of Surgery and Radiology, 
Huron Road Hospital, Cleveland, Ohio.) 


Imaging of the total thyroid gland can be ac- 
complished by direct injection of low viscosity 
oil directly into the substance of the gland. Unlike 
scanning procedures the appearance of the image is 
independent of function, and will demonstrate the 
extent and structure of the entire gland, and also the 
lymphatic drainage, which is often more extensive 
than has been recognized. 

After skin anesthesia a 23 gauge needle is intro- 
duced into a lobe of the thyroid gland, and its posi- 
tion is checked by watching motion during swallow- 
ing. After aspiration, to be sure the needle is not in 
a blood vessel, 1 to 2 ml. of iodized oil is injected over 
a § minute interval. Fluoroscopy during injection 
demonstrates the part of the lobe being opacified, 
leak beyond the capsule, and spread through the 
lobe. The direction of the needle can be changed to 
obtain filling of the entire lobe. The procedure is re- 
peated for the other lobe. 

At 1§ minutes the entire gland and isthmus were 
filled, and at 24 hours the lymph nodes were filled. 
On follow-up films only the lymph nodes were filled. 
Twelve patients admitted for thyroid operation were 
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studied by this method. Diagnoses were as follows: 
hyperthyroidism 3; simple goiter 2; multinodular 
goiter 2; single nodule 2; malignant disease 2; and 
Hashimoto’s disease 1. In 2 of the patients with 
hyperthyroidism the lymphatics emptied into the 
jugular veins, requiring a change in position of the 
needle. These patients did not have any adverse 
effects, and the roentgenograms of the lungs did not 
show any changes, probably because of the small 
amount of contrast material. The hyperthyroid 
glands were enlarged, probably because of pretreat- 
ment with propyl thiouracil, and later films showed 
lymphadenopathy involving the cervical and medi- 
astinal lymph nodes. In 1 an unsuspected small cyst 
was demonstrated. The lymphovenous connections 
may be due to greater secretory function. Simple 
goiters showed a fine reticular pattern throughout, 
and only the cervical lymph nodes were visualized. 
In multinodular goiters, some of the nodules were 
seen as negative defects and some filled with the 
opaque material. In 3 patients with Hodgkin’s or 
malignant disease, injection was difficult and re- 
quired more pressure. In 1 the reticular pattern of 
the lobe was lost, and an irregular and puddling 
appearance was demonstrated. In the presence of 
malignant disease the delayed roentgenograms may 
show the involvement of the lymph nodes before they 
are palpably enlarged. 

In this study the thyroid gland did not show any 
reaction to the contrast medium, but in a study of 
dogs by Sterns and Doris a significant lipogranu- 
lomatous reaction was noted in 10 per cent of the 
animals after 100 days.—Lots Cowan Collins, M.D. 


Sarost, GEORGE A., HAMMERMAN, KENNETH J., 
Tosun, FRED E., and KRONENBERG, RICHARD 
S. Clinical features of acute pulmonary 
blastomycosis. New England J. Med., March, 
1974, 290, 540-543. (Address: George A. 
Sarosi, M.D., Veterans Administration Hos- 
pital (111), 54th Street and 48th Avenue 
South, Minneapolis, Minn. 55417.) 


In October and November, 1972, 18 adults and 
children of Bigfork, Minn. were found to have evi- 
dence of infection with B. dermatitidis (blastomy- 
cosis). All were members of 4 families who were 
engaged in building a small cabin in a wooded area. 
Although repeated attempts to isolate the fungus 
from the environs of the cabin failed, the clear cut 
association of all symptomatic patients with the 
cabin justified calling this a common source epi- 
demic. Of the 21 persons exposed 16 had positive 
blastomycin skin tests, 7 of whom were symptomatic 
and 9 were asymptomatic. Only 4, 2 in each group, 
had positive complement fixation tests. In a com- 
munity wide survey, there were only 7 reactors to 
the blastomycin skin test among 395 tested. 

The symptomatic patients presented with in- 
fluenza-like illness of varying severity. All had ab- 
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normal chest roentgenograms, and in 4 B. derma- 
titidis was recovered from the sputum. Of 11 patients 
without symptoms the chest roentgenograms were 
positive in 5. None of the chest roentgenograms 
showed evidence of pleural disease, although several 
had pleuritic chest pain. The pulmonary findings on 
roentgenologic examination were nonspecific. 

None of the patients received specific antifungus 
therapy, because the symptomatic patients were 
already beginning to improve when the diagnosis 
was established. All had complete recovery, sympto- 
matically and radiographically. Apparently blasto- 
mycosis may occur as an acute self limited pul- 
monary infection, similar to Histoplasma and 
Coccidioides infections.—Lois Cowan Collins, M.D. 


SPENGLER, Dan M., Kirsu, Marvin M., and 
Kaurer, HERBERT. Orthopaedic aspects and 
early diagnosis of superior sulcus tumor of 
lung (Pancoast). J. Bone © Joint Surg., 
Dec., 1973, 55-4, 1645-1650. (Address: Dan 
M. Spengler, M.D., University of Michigan 
Medical Center, Ann Arbor, Mich. 48014.) 


The medical records of 51 patients with a mean 
age of 56 years were reviewed retrospectively to em- 
phasize predominantly musculo-skeletal presenting 
systems of patients with superior sulcus tumor. 
There were 45 males and 16 females and all but 2 
patients had a history of cigarette smoking. Forty- 
nine of the 51 patients had histologically confirmed 
tumor, with 20 being squamous cell carcinomas, 13 
undifferentiated carcinomas and 11 adenocarci- 
nomas. There was I case each of giant cell carcinoma, 
medullary carcinoma and fibrous mesothelioma. 

The superior pulmonary sulcus is a groove in the 
lung formed by the subclavian artery as it crosses 
the apex of the lung in the cupola of the pleura. 
Because most apical lung tumors arise in relation to 
the sulcus, they are frequently called superior sulcus 
tumors. The superior inlet of the thorax is bounded 
laterally by the first rib, anteriorly by the first costal 
cartilage and the manubrium and posteriorly by the 
head of the first rib and body of the first thoracic 
vertebra. Most of the area is occupied by the apex 
of the lung. Important structures within the superior 
thoracic inlet are from anterior to posterior, the 
subclavian and jugular veins, the phrenic and vagus 
nerves, the subclavian and common carotid arteries, 
the recurrent laryngeal nerve, the 8th cervical and 
first thoracic nerves and the sympathetic chain and 
stellate ganglion. The superior sulcus tumor may 
involve any combination of these structures and 
therefore the signs and symptoms are varied and 
complex. 

Pain was a presenting symptom in all patients and 
the average duration of symptoms prior to diagnosis 
was 6.8 months. Forty-four patients had shoulder 
pain, and brachialgia suggestive of brachial plexus 
involvement occurred in 29 patients. The intensity 


Vous 12%, No. 3 


of the pain was variable, but often described as con- 
stant and worse at night. Significant weight loss 
occurred in one-half of the patients and all but 2 had 
a history of cigarette smoking. Infrequently pa- 
tients had an initial complaint of hoarseness, dyspnea 
or cough. Physical examination was norma! in 21 
patients; 12 patients had supraclavicular fullness; 
and 19 presented with Horner’s syndrome which was 
the single most important physical finding leading 
to a correct diagnosis. Prominence of the superficial 
jugular venous system, discoloration of the upper 
extremity and edema characteristic of early venous 
occlusion were not uncommon. Chest auscultation 
yielded no consistent findings. 

The most frequent cause for delay in diagnosis 
appeared to be simply failure to include superior 
sulcus tumor in the differential diagnosis. Initial 
roentgenographic studies demonstrated erosion of a 
rib or vertebra in 23 patients. An equal number were 
initially treated under presumptive diagnosis of 
shoulder bursitis, degenerative disk disease of the 
cervical spine or thoracic inlet syndrome. Four pa- 
tients even underwent laminectomy and foramen- 
otomy because of neck pain radiating to the upper 
extremity. 

The authors wish to emphasize that the diagnosis 
of superior sulcus tumor must be considered when- 
ever a patient has shoulder pain and initial roent- 
genograms of the shoulder or cervical spine must be 
carefully viewed to exclude the presence of superior 
sulcus tumor. Patients with persistent shoulder pain 
should have a full-size chest roentgenogram with 
lordotic views and thoracic spine roentgenograms.— 


Fohn T. Underberg, M.D. 


ABDOMEN 


Sr. Joun, D. J. B., Masterton, J. P., YEO- 
mans, N. D., and Dupuey, H. A. F. The 
Mallory-Weiss syndrome. Brit. M. F., Jan., 
1974, Z, 140-143. (From: Monash University 
Medical School, Alfred Hospital, Melbourne 
3181, Australia.) 


The criteria for diagnosis of the Mallory-Weiss 
syndrome have been widened to include cases where 
hematemesis has been caused by spontaneous mu- 
cosal tearing at the gastroesophageal junction re- 
gardless of the precipitating factor. In review of 
121 patients admitted to Monash University Medical 
Hospital, Melbourne, Australia, for major upper 
gastrointestinal bleeding the diagnosis of Mallory- 
Weiss syndrome was established in 16. Endoscopy 
with fiber-endoscopes was performed on go of 121 
patients within 24 hours of admission. The criterion 
for the diagnosis was the finding of single or multiple 
longitudinal mucosal tears at, or immediately below 
the gastroesophageal junction, irrespective of the 
presence or absence of a history of vomiting before 
hematemesis. The typical history of vomiting was 
obtainable in only 9 of 16 patients, but recent alcohol 
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intake was high in another 4. Establishment of the 
diagnosis by esophagogastroscopy was of special 
benefit when surgery was needed for control of con- 
tinuing blood loss and it also simplified subsequent 
medical management of those patients in whom 
bleeding stopped spontaneously. 

The incidence of 1 3.2 per cent in this series suggests 
that the Mallory-Weiss syndrome may be a rela- 
tively common cause of upper gastrointestinal 


bleeding.—Lois Cowan Collins, M.D. 


Lewicki, ANN M., KLeiNHAus, URIEL, 
Brooks, Joun R., and MemsBreno, ALE- 
JANDRO A. The small bowel following pyloro- 
plasty and vagotomy. Radiology, Dec., 1973, 
709, 539-544. (Address: Ann M. Lewicki, 
M.D., Department of Radiology, Harvard 
Medical School, 25 Shattuck Street, Boston, 
Mass. 02115.) 


When a symptomatic patient who has undergone 
a pyloroplasty and vagotomy presents for radio- 
logic examination of the upper gastrointestinal tract, 
the primary concern is usually the possibility of 
recurrent ulcer disease. Little attention has been 
given to the radiographically detectable extragastric 
alterations that these surgical procedures may cause. 
Recently the onset of sprue has been linked to 
vagotomy and a gastric drainage procedure. The 
authors compared the small bowel roentgenograms of 
$1 patients, who had undergone a pyloroplasty and 
vagotomy at least 2 years previously, with roentgeno- 
grams of 50 normal controls. 

Vagotomy combined with a gastric drainage pro- 
cedure is an accepted surgical mode of treating pep- 
tic ulcer disease, particularly in the duodenum. 
Denervation of the stomach is usually accomplished 
by sectioning and excising the major anterior and 
posterior vagal trunks immediately below the dia- 
phragm, which also interrupts the parasympathetic 
nerve supply to all gastrointestinal organs in the 
abdomen except the left colon. 

Even in the hands of the most experienced surgeon, 
vagotomy may occasionally be incomplete and 
pyloroplasty inadequate. Therefore, the authors 
decided to evaluate the individual effect of each pro- 
cedure upon the small bowel. In both of the sub- 
groups, the small bowel was dilated to the same 
extent as in the total postsurgical group and signifi- 
cantly more dilated than in the control patients. 
Therefore, the authors concluded that the maximal 
dilatation in the intestine must be produced by one 
of the surgical procedures alone. 

Although the roentgenographic changes seen in 
the small bowel after vagotomy or pyloroplasty may 
be identical, the mechanisms behind them are almost 
certainly different. Parasympathetic denervation of 
the intestine produces uncoordinated motility rather 
than an actual change in peristalsis or tone. Altered 
motility results in a dilated smal] bowel with re- 
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sultant prolonging of transit. On the other hand, 
disruption of the pyloric barrier may affect gastric 
digestion and interfere with the admixture of food 
with biliary and pancreatic secretions. Thus the 
altered composition of the intestinal content may 
actually be responsible for the changes seen in the 
diameter and motility of the intestine. 

In 2 previous roentgen studies of postvagotomy 
patients, prolonged transit time and widening of the 
intestinal lumen were observed in the immediate 
postoperative period, but disappeared completely 
within 6 months after vagotomy. In the authors’ 
study it was shown that this widening persists into 
the delayed postoperative period and involves all 
segments of the small bowel. The widening remained 
even after gastric motility was restored and was also 
seen in patients who showed normal gastric empty- 
ing. Transit time was significantly prolonged as well. 
Dilatation of small bowel loops was frequently ac- 
companied by barium precipitation in emptying 
segments, resulting in a roentgenographic picture 
which is indistinguishable from that of sprue. The 
authors’ data indicate that in a patient in whom 
diarrhea develops after vagotomy and pyloroplasty, 
it is impossible to assess, on the basis of the roentgen- 
ographic appearance of the small bowel alone, 
whether sprue has developed or whether the changes 
were due to the surgical procedures. The authors feel 
that absorption studies and intestinal biopsies are 
mandatory in these patients, so that a proper course 
of therapy can be instituted, particularly in those 
with malabsorption.—F. 7. Schoolar, M.D. 


Roxa, R., Eurer-Ro.ie, J., Deptscn, D., 
Manp1., W., and PrIEscHING, A. Das Peutz- 
Touraine-Jeghers-Syndrom. (Peutz-Touraine- 
Jeghers syndrome.) Wien. klin. Wchnschr., 
Jan., 1974, 86, 18-20. (Address: Dr. R. Roka, 
I. Chirurgische Universitätsklinik, Alser 
Strasse 4, A-1095 Wien, Austria.) 


The Peutz-Touraine-Jeghers syndrome denotes 
intestinal polyposis associated with mucocutaneous 
pigmentation. In Austria it is rarely encountered. 
Therefore, 2 characteristic cases are reported. 

The first patient, a 24 year old woman, presented 
with a history of dark pigmentation around both 
lips since the age of 6. There was constipation and 
marked anemia at the age of 11. At that time, she 
was operated on for jejunal polyps and associated 
intussusception. Recently, she complained of in- 
creasing pigmentation of the perioral skin and 
diarrhea. A fist-size mass was palpated in the left 
lower abdomen. At operation separate jejunal and 
sigmoidal intussusceptions were found together with 
4 polyps. There was a definite family history of the 
syndrome. 

The second patient, an 18 year old girl, presented 
with a recent history of sudden lower abdominal 
pain and a severe anemia. The patient appeared very 
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pale and in peritoneal shock. There was a stippled 
dark-brown pigmentation of the lips, most concen- 
trated at the angles of the mouth. At operation, an 
intussusception was found at the jejunoileal junction 
and a second one in the ileocecal region. Polyps were 
present at both sites. The father and 8 sisters also 
exhibited characteristic pigmentations of the lips 
and face. 

Abnormal pigmentation usually develops in the 
first 2 years of life, progresses until puberty, and de- 
creases later on. When far advanced, it presents a 
butterfly distribution of the face, but usually is con- 
centrated around the lips and in the buccal mucosa. 
Occasionally, it may also be observed on fingers, toes, 
knees, elbows, and in the palm of the hands and the 
soles of the feet. The findings are sufficiently striking 
to allow correlation with secondary anemia, bleeding 
intestinal polyps, and secondary intussusception. 

The intestinal polyps vary in frequency from a 
solitary one to several hundreds. The diameter aver- 
ages § cm. The size can be correlated with the fre- 
quency of bleeding and intussusceptions. The polyps 
are mostly located in the jejunum and ileum, but can 
also be found throughout the intestinal tract. Com- 
plications reach a peak in the second decade of life 
and rarely occur past the age of 30. Histologically, 
the tumors differ from simple adenomatous polyps 
through hypertrophy of muscle fibers from the mus- 
cularis mucosae and the muscle layers involving 
even the pedicles. Thus, a potentially malignant in- 
vasion is simulated. 

The course of the disease, aside from intussuscep- 
tions, suggests a relatively benign nature. An intesti- 
nal carcinoma, when developing later in life, now 
appears unrelated to the syndrome, as it occurs at 
locations remote from the specific polyps. Therefore, 
a conservative management is indicated with the 
treatment confined to intestinal complications and 
secondary anemia.—Frnest Kraft, M.D. 


Meissner, K., ScHMOLLER, H. J., and Svu- 
WANDSCHIEFF, N. Die Aussaugekraft der 
negativen Angiographie bei klinischem Ver- 
dacht auf Milzruptur. (The reliability of 
negative angiography in clinically suspected 
splenic rupture.) Wien. klin. Wchnschr., Oct., 
1973, 85, 712-713. (Address: Dr. K. Meiss- 
ner, Landeskrankenanstalten Salzburg, Mull- 
ner Hauptstrasse 48, A-s020 Salzburg, 
Austria.) 


The authors report 8 cases with clinically suspected 
splenic ruptures, who had normal splenic arterio- 
grams: in § cases, conservative treatment was fol- 
lowed by complete recovery; in 2 cases, the absence 
of splenic rupture was proven by surgery, and in I 
case, by autopsy. 

The radiographic approach of obtaining a reliable 
angiographic diagnosis is discussed. Aside from recog- 
nition of normal anatomic variants, “false positive” 
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findings can be reduced by employing selective in- 
jection techniques and/or oblique projections. The 
diagnosis of a normal splenic arteriogram should 
only be made in the absence of any findings sus- 
picious of splenic rupture. 

The opinion is expressed that, in applying these 
strict criteria, a normal splenic arteriogram excludes 
splenic rupture even in cases of well supported clini- 
cal suspicion.—Peter F. Winter, M.D. 


GENITOURINARY SYSTEM 


CZEKALA, ZBIGNIEW. Arteriographische Symp- 
tome der Nierentuberkulose. (Arteriographic 
symptoms of renal tuberculosis.) Radiol. 
clin. et biol., 1974, 43, 201-209. (Address: 
Dr. Lidia Czekala, ul. Ligonia 48/4, 40-037 
Katowice, Poland.) 


Renal tuberculosis occurs in 17 to 20 per cent of 
all extrapulmonary forms of tuberculosis. It usually 
develops from a remote focus as hematogeneous 
seeding. Less frequently, an ascending form sec- 
ondary to a genital tuberculosis is encountered. This 
variety has become relatively infrequent. The extent 
of renal tuberculosis can only be properly evaluated 
with the aid of angiography. 

During the past 6 years, 12 cases of renal tubercu- 
losis were recognized. The diagnosis was confirmed 
bacteriologically and/or surgically with histologic 
studies. In 4 cases, both kidneys were involved; in 
8, the disease had remained unilateral. The age of the 
patients varied from 30 to 69 years. 

The angiographic findings could be divided into 4 
groups: 

1. Parenchymatous tuberculosis showed tortuosity 
and caliber changes of interlobar arteries, occasion- 
ally vascular occlusion, decreased branching, weak 
staining of tissues, and poor demarcation of the 
cortex. 

2. Tuberculous infarct disclosed slender, stretched, 
or slightly tortuous arteries, weak staining of tissues, 
and sharp demarcation of the anemic segment. 

3. Cavernous tuberculosis displayed small, smooth, 
stretched, or slightly curved segmental intrarenal 
arteries. The main artery was narrowed in wide- 
spread cavitation. 

4. Mixed form of tuberculosis comprised those 
cases in which at least 2 angiographic forms could 
be recognized as well as cirrhotic processes. 

Selective angiography has proved superior to 
conventional urography in silent and small foci. In 
more advanced stages, the method has allowed to 
determine the extent of the foci. The parenchyma- 
tous form is difficult to differentiate from chronic 
pyelonephritis. In tuberculous infarcts, tissue stain- 
ing is weak, the anemic portion is sharply demar- 
cated, but arteries can be traced to the periphery 
of the kidney. The cavities, unlike cysts, present with 
walls of varying thickness, while the normal segments 
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show marked contrast staining. Calcific foci present 
irregular borders as observed in 3 cases. 

Selective angiograms facilitate a control of thera- 
peutic results and the correct choice of surgical pro- 
cedures. —Ernest Kraft, M.D. 


LEOPOLD, GEORGE R., TALNER, LEE B., ASHER, 
W. MicHaEL, Gosink, BargBara B., and 
Girres, Rugen F. Renal ultrasonography: 
an updated approach to the diagnosis of renal 
cyst. Radiology, Dec., 1973, 709, 671-678. 
(Address: George R. Leopold, M.D., Depart- 
ment of Radiology, University Hospital, 225 
West Dickinson Street, San Diego, Calif. 
92103.) 

With the increasing population in the geriatric age 
range, there has been an increase in the incidence of 
asymptomatic renal masses. Ultrasonic B-scanning, 
followed by cyst puncture in cases with cysts, is an 
accurate method of distinguishing solid tumors from 
benign cysts, and at little risk and expense to the 
patient. 

The authors review 84 cases of renal masses with 
proved diagnoses in which ultrasonic B-scanning was 
performed. 

The scannings were performed at both high and 
low gain settings with the patient in a prone position. 
Transverse scans at I cm. intervals were obtained 
and the upper and lower margins of the kidneys de- 
fined. Three features indicated a renal cyst: (1) a 
mass almost entirely free of internal echoes; (2) 
smooth and sharply defined anterior margin; and 
(3) increased echoes on opposite side of the mass. One 
or 2 strong echoes appearing within a cyst usually 
meant a septated cyst. Solid tumors in a kidney pro- 
duced many internal echoes, and irregular anterior 
margins, and an absence of increased echoes on the 
opposite side of the mass. 

In accomplishing cyst puncture, ultrasound scan- 
ning localized the lesion and determined its depth. 
High dose urography and fluoroscopy were employed 
to check position and motion of kidney with respira- 
tion. Cyst puncture was performed, using a 4 inch 
No. 19 Tefon-sheathed needle advanced, with res- 
piration suspended in midexpiration. Once cyst fluid 
was obtained, the needle was withdrawn leaving the 
flexible Tefion catheter in place. More cyst fluid was 
aspirated and sent to the laboratory for cytology and 
lactic dehydrogenase analysis. Aspirated fluid was 
replaced with urographic contrast material and 
roentgenograms in multiple positions were obtained. 
Air contrast cystography was discontinued as being 
unrewarding. Peripelvic cysts were not punctured 
routinely because of risk of vessel injury. 

Cyst puncture was successful in 31 of 32 patients. 
Only one complication occurred: gross hematuria 
which cleared spontaneously. Clear cyst fluid, normal 
or low lactic dehydrogenase, and negative cytology 
were diagnostic of benign renal cyst. Over-all diag- 
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nostic accuracy in distinguishing solid tumors from 
cysts was 94.5 per cent.— 7. M. Stoebner, M.D. 


PHILLIPS, JERRY C. A spectrum of radiologic 
abnormalities due to tubo-ovarian abscess. 
Radiology, Feb., 1974, 770, 307-311. (Ad- 
dress: Department of Radiology, University 
of Tennessee Medical Units, 865 Jefferson 
Avenue, Memphis, Tenn. 38103.) 


The excretory urographic and barium colon 
examination findings of 45 women with tubo-ovarian 
abscesses are presented. 

The findings on excretory urograms included: 
pelvic soft tissue mass; ureteral dilatation due to 
pelvic mass; and medial displacement of the pelvic 
ureter. The latter has not been described with other 
causes of intraabdominal masses. 

Barium colon examination findings included con- 
stricted areas in sigmoid which were more often 
longer than 5 cm. and often associated with serrated 
or spiculated margins. Extraluminal gas collections 
and fistula into an abscess were less frequently noted 
diagnostic signs. 

A list of specific differential diagnostic possibilities 
is presented and their differentiating points are dis- 
cussed. These include: periappendiceal abscess; 
postoperative pelvic abscess; diverticulitis; benign 
ovarian neoplasms; malignant ovarian neoplasms, 
uterine tumors; massive bladder distention; per- 
forating carcinoma of the colon; metastases to sig- 
moid colon; endometriosis; and carcinoid or scirrhous 
carcinoma of the sigmoid colon. 

The author believes that cases of unsuspected 
tubo-ovarian abscess can be diagnosed and differenti- 
ated from other causes of abdominal mass by the 
combined findings of excretory urography and 
barium colon examination.—fames A. Chapman, 


M.D. 
Nervous SYSTEM 


WinTER, RoBert B., Haven, James J., Moe, 
Joun H., and Lacaarp, SHELpDon M. Diaste- 
matomyelia and congenital spine deformities. 
F. Bone & Joint Surg., Jan., 1974, 56-4, 27- 
39. (Address: Robert B. Winter, M.D., 
Gillette Children’s Hospital, 1003 Ivy Ave- 
nue East, St. Paul, Minn. 55106.) 


Diastematomyelia is a congenital malformation of 
the vertebral axis with a localized longitudinal sepa- 
ration of the spinal cord with an interposed septum. 
Usually this condition is associated with many 
vertebral anomalies including scoliosis. Twenty- 
seven patients with diastematomyelia are reported 
and 26 of these patients had a significant congenital 
spinal deformity. Sixteen of these 26 patients re- 
quired a spine fusion. The septum may be osseous, 
cartilaginous or fibrous. 

Roentgenographically, a bone septum was visual- 
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ized in 15 patients. Twenty-six of the 27 patients had 
widening of the interpedicular distance and 25 pa- 
tients had spina bifida. The widening between the 
pedicles was always in the area of the diastemato- 
myelia, while the spina bifida was frequently located 
in other portions of the spine. In some cases, the 
spina bifida was extensive and involved several 
vertebrae, while in some patients it was a small spina 
bifida. Eight patients had 1 or more hemivertebrae 
and 15 patients had segmentation failures including 
fused vertebral bodies. Myelography demonstrated 
the septa. False positives during myelography 
occurred in patients with congenital kyphosis in 
whom the kyphotic bulging of the vertebral body in 
the mid line of the spinal canal caused a division of 
the contrast medium column. This could be avoided 
if the myelograms were obtained in the supine 
position. 

The surgical treatment includes laminectomy and 
septum excision. Spine fusion was frequently per- 
formed for correction of the scoliosis.—Rona/ld F. 
Ross, M.D. 


SKELETAL SYSTEM 


TENNER, R., and ENGELBRECHT, E. Das 
künstliche Hiftgelenk aus réntgenologischer 
Sicht. (The artificial hip joint from the 
roentgenologic standpoint.) Fortschr. a . d. 
Geb. d. Réntgenstrahlen u. d. Nuklearmedizin, 
Jan., 1974, 720, 11-22. (Address: Dr. med. 
R. Tenner, DiagnostischesStrahleninstitut des 
Allgemeinen Krankenhauses St. Georg, Loh- 
muhlenstrasse 5, 2000 Hamburg 1, Germany.) 


Based on almost 6,000 cases of artificial hip joints, 
the roentgenographic findings of normal and abnor- 
mal total hip arthroplasty are described. The single 
anteroposterior projection of the entire prosthesis 
and the contralateral hip was sufficient in routine 
cases. If malposition of the prosthesis was suspected 
or if the finding in the anteroposterior projection was 
equivocal, additional roentgenograms in lateral 
projection were obtained. 

Infection is the most serious complication of total 
hip arthroplasty. 

In early infection sinus tracts are usually present 
and sinography is helpful to determine the extent of 
the infection. 

Late infection, about } to I year after surgery, is 
difficult to recognize on the roentgenogram, and the 
diagnosis is primarily based on clinical findings. 
Roentgenographic findings include an increase in the 
width of the lucent zone between bone and acrylic 
cement, and a broad sclerotic zone and/or ill defined 
osseous architecture of the surrounding bone. Defi- 
nite signs of infection in the femur consist of irregular 
cortical thickening, destruction of the cortex and 
periosteal reaction. Sinus tracts in late infection are 
seen late, usually secondary to abscess formation. 


VoL. 121, No. 3 


Prosthetic loosening is usually caused by infection; 
a so-called “sterile infection” probably does not 
exist. Depending on the type of prosthesis inserted, 
periarticular calcifications of different degree are 
seen in 8 to 16 per cent of the cases. Osseous fracture 
in the region of the prosthesis is easily recognized. 
Direct blow almost never results in displacement of 
the acetabular cup of the prosthesis, but in fracture 
of the pubic or ischial ramus. Fracture in the region 
of the femur usually occurs at the end of the intra- 
medullary stem of the prosthesis. Fracture of the 
prosthesis is rare.—Peter F. Winter, M.D. 


Brooker, ANDREW F., BOWERMAN, Jack W., 
Rosinson, Roserr A., and Ritey, LEE Le 
JR. Ectopic ossification following total hip 
replacement: incidence and a method of 
classification. Y. Bone & Joint Surg., Dec., 
1973, 55-4, 1629-1632. (Address: Andrew F. 
Brooker, M.D., Division of Orthopaedic 
Surgery, The Johns Hopkins Hospital, 601 
North Broadway, Baltimore, Md. 21208.) 


One-hundred consecutive patients were treated 
with total replacement of the hip, utilizing the tech- 
nique and prosthesis of McKee and Farrar, or the 
technique of Charnley or Mueller, as performed by 
3 members of the full time staff of the Johns Hopkins 
University School of Medicine. The cases were re- 
viewed a minimum of 6 months following the opera- 
tive procedure to evaluate the formation of ectopic 
bone about the hip. Roentgenograms of the hip were 
made preoperatively and a minimum of 6 months 
following surgery and the degree of ectopic bone 
formation graded according to 1 of 4 classifications 
as to the degree of soft tissue calcification, bony 
spurring reducing the space between the opposing 
bone surfaces, or development of apparent bony 
ankylosis of the hip. Correlation of the preoperative 
and postoperative functional status of the hip by 
means of the Harris hip rating scale was made. 

The study revealed that ectopic bone formation 
without apparent bony ankylosis occurred in 19 of 
the 21 patients and no significant alteration in the 
result achieved in total arthroplasty seemed to occur. 

Fourteen of the 100 patients had had previous hip 
surgery and 7 already had ectopic bone formation. 
Additionally, 14 of the 86 patients with no prior hip 
surgery had ectopic calcification. Postoperative 
evaluation of these patients revealed that the pa- 
tients with previous surgical procedures had a much 
higher incidence of development of ectopic ossifica- 
tion. Review of the type of previous surgery indi- 
cated that the patients with femoral head prosthesis 
were more likely to develop ectopic ossification, 
although this did not necessarily result in lesser 
function.—Yohn T. Underberg, M.D. 


SMITH, Ronatp W., and Smiry, Cuapwick F. 
Solitary unicameral bone cyst of the cal- 
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caneus: a review of twenty cases. Y. Bone & 

Joint Surg., Jan., 1974, 56-4, 49-56. (Ad- 

dress: Ronald W. Smith, M.D., 618c 

Caminito Regla, San Diego, Calif. 92122.) 

The solitary unicameral bone cyst does not occur 
very frequently in the calcaneus. Twenty patients 
with this lesion of the calcaneus were studied. The 
ages of these patients ranged from 5 to 38 years and 
there were 15 males and 5 females. 

It is believed that the calcaneal solitary cysts 
develop from a congenital tissue remnant in the 
region of the primary ossification center. This tissue 
remnant grows and becomes cystic. There have been 
no pathologic fractures in the series reported and in 
the authors’ review of previous cases of the uni- 
cameral bone cyst of the calcaneus. 

Fourteen of the cysts were discovered coinci- 
dentally on roentgenograms ordered for a foot or 
ankle injury. Six patients had a spontaneous onset 
of heel pain without any history of injury. 

In the lateral view of the calcaneus, the unicameral 
bone cyst was always present at the base of the 
calcaneal neck inferior to the anterior portion of the 
posterior facet. In the tangential view, the cyst was 
always located against the lateral wall of the bone 
and extended 3 to ł the width of the calcaneus. In 
most of the cysts, the anterior margin was straight 
and vertical and the posterior margin was curvilinear. 
The margins were usually sclerotic and in only 2 
patients was the cortex expanded. 

Eleven patients had the lesions curetted and bone 
grafted, and g patients had no surgical intervention. 
In 6 of these 9 patients, there were no roentgeno- 
graphic signs of progression and spontaneous re- 
gression occurred in 2 patients. 

The norma! calcaneus has a variable number of 
trabeculae in the neck of the calcaneus and 7 per cent 
of normal calcanei have a prominent lucency in this 
area. Twenty-two per cent have a moderate lucency. 
These are called pseudocysts, since they are not 
completely void of bone centrally, are less well 
demarcated and are more triangular in shape. 

Unless the patients have persistent pain, non- 
operative treatment is recommended for the solitary 
cyst of the calcaneus which has the typical roent- 
genographic appearance of a unicameral cyst.— 


Ronald J. Ross, M.D. 


ZAGNOLI, Paoro, and Romanı, Francesco. La 
sindrome del legamento arcuato. (The syn- 
drome of the arcuate ligament.) Radiol. med., 
Aug., 1973, 59, 702-709. (Address: Paolo 
Zagnoli, Istituto di Radiologia dell’Univer- 
sità, 3 via del Pozzo, l-41 100 Modena, Italy.) 
In 1963, Harjola and Lathiharyn, and in 1965, 

Dunbar eż al. described a particular celiac axis syn- 

drome and abdominal angina produced by the com- 

pression of the celiac trunk by the arciform fibers of 
the aortic hiatus of the diaphragm. 
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The compression of the celiac trunk by the arcuate 
ligament can occur: (1) because the artery has a 
much higher origin from the aorta, in the inferior 
segment of the mediastinum. The trunk penetrating 
into the abdominal cavity passes under the inferior 
margin of the arcuate ligament which presses it 
against the aorta; and (2) in the case in which the 
arcuate ligament is reaching farther down than nor- 
mally and compresses therefore the celiac trunk, 
which is in its normal position. 

The diminished blood flow produces a symptoma- 
tology characterized by crampy epigastric or para- 
umbilical pain, during or immediately after a meal, 
weight loss and a systolic murmur in the epigastrium. 
The weight loss is due to the spontaneous limitation 
in the amount of food ingested by the patient who 
tries to eliminate this way the appearance of the 
symptoms. 

In the past 3 years the authors have observed 6 
cases presenting the syndrome of the arcuate liga- 
ment. In all cases the diagnosis was confirmed by 
aortography, by the Seldinger’s technique. The most 
common angiographic findings were: (1) verticaliza- 
tion of the first 2-3 cm. of the celiac trunk which 
was flattened against the wall of the aorta; (2) slight 
indentation in the anterior aspect of the celiac trunk 
(“coupe d’ache” of the French authors), produced 
by the inferior border of the arcuate ligament; (3) 
after running normally, 2-3 cm. from its origin, the 
artery changed to a horizontal course or turned up- 
ward with frequent post-stenotic dilatations; and (4) 
presence of arteriosclerotic plaques in the abdominal 
aorta. 

All cases were successfully operated. 

Numerous and clear diagrams and illustrations 


enrich the article.—/. F. Govoni, M.D. 


GoHEL, Vijay K., Datinka, Murray K., and 
EDEIKEN, Jack. The serpiginous tract: a sign 
of subacute osteomyelitis. Y. Canad. A. Radi- 
ologists, Dec., 1973, 24, 337-339. (Address: 
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Vijay K. Gohel, M.D., Thomas Jefferson 
University Hospital, Department of Radiol- 
ogy, 11th and Walnut Streets, Philadelphia, 
Pa, 16107.) 


The nutrient artery is the main route of infection 
in hematogenous osteomyelitis. 

In children, once the organisms have entered bone, 
they lodge in the terminal capillary loops at the meta- 
physeal bone ends adjacent to the epiphyseal plate, 
which acts as a vascular barrier. The blood flow in 
numerous capillary loops and venous sinusoids is 
relatively stagnant in the metaphysis. One or 
several smal] metaphyseal abscesses may, therefore, 
coalesce to form a large abscess cavity. Increased 
pressure in the area of inflammation drives the in- 
fection into several channels of lesser tension. Since 
it is difficult to cross the epiphyseal plate, the most 
common route is the venous sinusoids. The infection 
may break through the cortex or be controlled with 
antibiotics. In the latter case a localized abscess 
cavity will result. 

The tract along which the abscess extends to the 
surface in an attempt to break through the cortex 
appears roentgenographically as a sharply demar- 
cated tapering lucency continuous with the abscess 
cavity. This characteristic appearance of the abscess 
cavity is particularly observed in children between 1 
to 15 years. Most of the cases fall in the category of 
subacute or early chronic osteomyelitis. All had re- 
ceived antibiotic therapy. 

The cavity was usually eccentrically located in the 
metaphysis abutting on the epiphyseal plate. A 
serpiginous or tapering radiolucent tract extends 
from the main cavity toward the diaphysis. The 
cavity has a well defined sclerotic margin. This 
appearance is typical and aids in distinguishing it 
from similarly benign cystic lesions, such as non- 
ossifying fibroma, chondromixoid fibroma, solitary 
bone cyst and chondroblastoma.—David Morse, 
M.D. 
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You've done without an 
automatic chest unit this 
long. Hold off a bit. And 
get the Xonics Electron 
Radiography Chest 
System —the single 
greatest x-ray 
advancement since the 
image intensifier. 


ERG will give you sharper 
images and wider diversity 
of diagnostic information. 
From soft tissue to bone on 
a single exposure. And it 
uses less radiation. 


It will give you finished 
sheets in 60 seconds. You 
won t need a dark room. 








XQONICS, INC. 
80 Stonington Ave. 
offman Estates, IL 60172 
Telephone 312 884-9300 
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Memco is 
interested in 
producing the finest 
x-ray equipment possible: 
They don’t take shortcuts — — 
from design through 
production. 


Xonics is interested in 
advanced technology. They’re 
about to introduce the greatest 
x-ray advancement since the 
image intensifier. The Xonics 
Electron Radiography Chest i 
System. 


Now the new technology of 
Xonics has joined with the 
production excellence of 
Memco. It’s a natural com- 
bination of energy and re- 
sources that will, in a very 
short time, revolutionize our 
industry. 


Be ready. 


MEMCO, INC. 

Subsidiary of Xonics, Inc. 
2080 Stonington Ave. 
Hoffman Estates, IL 60172 
Telephone 312-884-9300 


THE DYNAMIC DUO 


PICKER 


ONE OF THE C LT COMPANIE S 





PICKER'S TWO NEW DYNA CAMERA SYSTEMS ARE DESIGNED TO GIVE 
YOU THE FINEST GAMMA SCINTILLATION IMAGES EVER PRODUCED. 





Dyna Camera 3C and Dyna 
Camera 4 are Picker’s two 
new breakthrough develop- 
ments in Anger-type scintil- 
lation cameras. They combine 
improved resolution with 
functional versatility as no 
other scintillation cameras 
can. And only Picker offers 
choice of detectors. 


O For the smaller hospital- 
Dyna Camera 4 (analog only). 
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O For the medium-sized 
hospital—Dyna Camera 3C 
(analog/digital capability) 
with tape deck and Omni- 
view™. 

O For medical centers and 
teaching hospitals—Dyna 
Camera 4 (analog/digital 
capability with the Gamma 
11 data analysis system). 
But the real virtuosity of 
Picker’s Dynamic Duo 


becomes apparent with 
special-purpose applications: 


O Cardiology 
O Endocrinology 


O Neurology 

O Hepatology 

O Pulmonary Studies 

L] Metastatic Bone Studies 


For electronic sophistication, 
high resolution guality and 





maximum versatility, Picker’s 
Dyna Camera 3C and Dyna 
Camera 4 are outstanding. 
We've got the right combina- 
tion to satisfy your gamma 
imaging needs now—and way 
into the foreseeable future. 
For full details, contact your 
local Picker office, or Picker 
Corporation, 595 Miner Road, 
Cleveland, OH 44143. 


Picker’'s latest scintillation camera design. 
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Picker Dyna Camera 3C, shown (top, right) 
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of all functions for optimum gamma imaginc 


results for greater patient throughput. 


Dyna Camera 3C 


O Large imaging area views any 
organ completely, including both 
lungs, both kidneys or an enlarged 
liver and spleen. 

O New high-resolution detector 
produces clear diagnostic images 
for accurate lesion perception. 

O Excellent uniformity throughout 
the entire image area eliminates the 
possibility of instrument artifacts 
producing false positive readings. 
O High-speed buffer circuits 
combined with efficient collimators 
provide the fastest imaging possible 
for minimum patient discomfort and 
high patient throughput. 

O Choice of analog or precise 
digital imaging of organs may be 
selected with controlled gray scale 
smoothing of the digital display to 
best portray the organ. 

O Calibrated dual regions of 
interest for delineating and inte- 
grating dynamic function data in any 
selected areas of clinical interest. 
O Digital count integration for 
on-line analysis and quantitation of 
regions of interest organ profiles, 
and dynamic function histograms. 
O Exposures are controlled by 
exclusive preset information density 
for highest quality scinligrams each 
and every exposure. 

O Simplified patient positioning. 
Large field and built-in storage 
scope allows technician to easily 
and exactly position the patient. 


All above are standard built-in and 
exclusive features, not add-on 
extra-cost options. Dyna Camera's 
completely integrated system design 
means lowest overall cost, greatest 
operating convenience, and 

highest gamma imaging flexibility. 
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PICKER’ 


ONE OF THE C.I.T. COMPANIES 


Dyna Camera 4 


O High-resolution images, a result 
of advanced detector techniques 
producing a clear, sharp diagnostic 
gamma-image presentation. 

O High-speed ultra-low dead time 
using analog buffering and delay 
line techniques. 

O Exposure-brightness computer 
for best exposures every time. 

O Basic camera at a basic camera 
price yet includes many unique 
Dyna Camera features. 

O Preset information density 
statistical control for quality data. 

O Joystick control of the calibrated 
region of interest for count density 
quantitation of normal vs abnormal 
areas of the patient's organs. 

O Choice of detectors designed to 
meet general purpose or specialized 
diagnostic needs. 

O Excellent uniformity utilizing 
Picker’s patented variable-density 
thin-light-pipe design. 

O Built-in patient anatomical 
landmarking system. 

O Patient identification on every film 
O Joystick control for hot-area or 
standard-area calibration, the heart 
of the information-density controller. 
O Built-in detector PM-tube- 
balancing circuitry. 

O Wide choice of clinical 
application collimators with Picker 
guick-change self-alignment feature. 
O Completely user designed to auto 
mate quality clinical imaging. Hidde: 
panel for the lesser used controls. 
For complete details, including 
information on full line of accessorie 
for Dyna Camera 3C and Dyna 
Camera 4, contact your local 
Picker office, or Picker Corporation, 
595 Miner Road, Cleveland, 

OH 44143. 
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Choice Books for Radiologists 


Textbook of Radiotherapy, 2nd ed.—Fletcher 


Essentially for trainees in radiotherapy, this book gives a sequential exposé by anatomical sites of the 
place of radiotherapy in the management of cancer. This 2nd edition is expanded considerably, with 
several new chapters added. Clinical background pertinent to the justification and understanding of 
the techniques is given. All techniques are in actual use and can be duplicated anywhere with a minimum 
of physics and workshop facilities. ‘‘Invaluable.'""—The American Journal of Roentgenology, Radium 
Therapy and Nuclear Medicine. By GILBERT H. FLETCHER, M.D., The University of Texas M. D. Anderson 
Hospital and Tumor Institute, Houston. (45 Contributors and Collaborators). 816 pp. (7 X 10), 427 
illus., 1973, $39.50. 


Cancer Medicine—Holland & Frei 


Unquestionably the most critical and comprehensive book on cancer published in any language in the 
twentieth century, this work contains a vast amount of information on all aspects of oncology—etiology, 
pathogenesis, epidemiology, immunology, virology, diagnosis and treatment. Designed for use by 
everyone who is in any way involved with the disease, it is sure to become the standard reference. 
Edited and with contributions by JAMES F. HOLLAND, M.D., Mt. Sinai School of Medicine of the City 
University of New York, New York City; and EMIL FREI, Ill, M.D., Harvard Medical School, Boston, 
Massachusetts. (158 Contributors). 2018 pp. (7 X 10), 589 figs., numerous charts and tables, 1973, 
$90.00. 


Cardiac Catheterization and Angiography. Edited by WILLIAM GROSSMAN, M.D., The University 
of North Carolina, Chapel Hill. A comprehensive, yet concise and up-to-date survey of the subject, 
including chapters on percutaneous technique cnd angiography. About 450 pp., illus., Fall, 1974. 


Echocardiography. By HARVEY FEIGENBAUM, M.D., Indiana University School of Medicine, Indian- 
apolis. With the assistance of SONIA CHANG, B.S. Describes the current state of echocardiography... 


instrumentation, theory, physical properties of ultrasound, and engineering are discussed. 239 pp. 
(7 X 10), 193 illus., 1972, $11.00. 


An Introduction to the Physics of Diagnostic Radiology. By EDWARD E. CHRISTENSEN, M.D., 
THOMAS S. CURRY, Ill, M.D., and JAMES E. NUNNALLY, M.A., all of the University of Texas South- 
western Medical School, Dallas. Contains essential aspects of physics and information on production and 
recording of data from radiographic examinations. 252 pp. (7 X 10), 208 illus., 1972, $14.50. 


Medical Radiation Biology. By DONALD J. PIZZARELLO, Ph.D., New York University School of 
Medicine, New York; and RICHARD L. WITCOFSKI, Ph.D., The Bowman Gray School of Medicine of 
Wake Forest University, Winston-Salem, North Carolina. Emphasizes clinical aspects with applications 
to diagnosis, nuclear medicine and radiation therapy. 111 pp. (7 X 10), illus., 1972, $9.00. 


LEA & FEBIGER 


WASHINGTON SQUARE / PHILADELPHIA, PA. / 19106 


When we looked for image qualit 





took this curve to set us straight. 


Ease of operation. Lightweight, 
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Clinical 
Radiotherapy 
Sources 


Amersham /Searle has a range of sources designed for 
maximum integrity, convenience in handling and safety 
for both operator and patient. 




















Cesium-137 for Interstitial and Intracavitary Use. 
Needles and tubes of welded platinum-iridium alloy 
containing Cesium-137 in insoluble form. All activities stated 
in terms of milligrams radium equivalent. 


Clinical Beta Sources. 
Ophthalmic Applicators 
Surface Applicators 

Teletherapy Sources 
Extracorporeal Blood Irradiators 


Please write or call our home office—details of 
specifications and prices will be sent on request. 


OUR SPECIFIC ACTIVITY IS SERVICE. 


mm Amersham/Searle 


AMERSHAM / SEARLE CORPORATION: 
An Activity of G. D. Searle & Co. and the Radiochemical Centre 


2636 S. Clearbrook Drive/Arlington Heights, Illinois 60005 
Telephone: 312-593-6300—Telex: 28-2452 





Leon Levinstein 


Looking for an investment with growth possibilities ? 


When you invest with us, your money doesn't lie idle. 

We're the United Way, supporting thousands of community agencies aimed 
at helping people. And we're into a lot of things with great long-term 
futures. 

Such as helping kids to grow up straight. Making it possible 
for the helpless to help themselves. 

If you like the sound of the dividends, come on in. There's still plenty 
of room on the ground floor. Give the United Way. 


c 
Ou ne D 


; i G 
Advertising contributed Thanks to you = it's working. E The Un 
© T 


for the public good 


ited Way 


nit 


e United Way 19 








“/hat you see 


IS wha 


Improved 
resolution 


Fluoroscopic images that let 
you see your way far more 
clearly in catheterization 
procedures is the immediate 
visible difference you'll note 
with the Fluoricon® 300 image 
system. This improved 
resolution is a result of a total 
system design incorporating a 
cesium iodide image tube 
(optional triple field), and 
television chain specifically 
designed for radiology. The 
result is a new standard of 
image quality for a wide choice 
of recording media, including 
video tape at both fluoro 

and enhanced levels. 


Larger format 
photospotting 


A GE 105 mm photospot 
Camera can be integrated with 
the system as a perfect 
complement to cine. The 
camera produces images 
almost 4x4 inches large, for 
definitive diagnoses on any 
viewing box; even in surgery. 
Life-size images are also 
possible, using the intensifier’s 
4% inch magnified mode. 


The 105 covers all rapid 
filming technics, and makes 
optimum use of all generator 
mA stations up to 1200 mA. 
With shorter exposure time and 
better stop motion. Exposure 
rates range from one frame 
every 2 seconds, through 12 
frames per second. 











Choice of 
cine systems 


The Fluoricon 300 system 
offers a choice of cine 
integration: 35 mm cameras: 
or Cine 180 that provides more 
than double the per-frame 
recording area compared with 
standard 16 mm cine, plus 
frame rates to 240 per second. 
Automatic exposure control 
permits operation at peak mA 





Fluoricon 300 
Image System 


and optimum kilovoltage, with 
the shortest possible exposure 
time per cine frame. 


Let your GE representative 
give you an eye-opening 
demonstration with a short 
movie. Get in touch. 


General Electric 
Medical Systems, 
Milwaukee, Toronto, 
Liege, Madrid 








GENERAL QA ELECTRIC 





From the beginning, fluoroscopy 
procedures have required a com- 
promise from x-ray equipment 
designers. Brightness, contrast, 
total available information must 
be tempered by dosage limita- 
tions. Some designers put an Iris 
(mechanical or auto-gain) on the 
camera. But that merely reduces 
exposure to the camera, not to 
the patient. Others yo-yo the MA. 
But that adds a sluggishness to 
the entire system. 

Profexray engineers John 
Griser and Bob Burbury could be 
satisfied only with a third way: 


“For eve 


—. 


variable-pulsed, phototimed 
fluoroscopy. By using the strobe- 
like effect of a variable lightsource, 
each exposure is optimized. The 
little photomultiplier pictured be- 
low monitors the image for a 
built-in reference computer. The 
computer automatically corrects 
KV in the system to assure uni- 
form in-put to the camera. MTF 
improves because brilliant light 
pulses yield more information 
than the same amount of light 
from a steady source. And the re- 
sult is something no other fluo- 
roscopic camera can give you: an 
absolute maximum in brightness 
and contrast, with the absolute 
minimum dosage. 


Some radiologists tell us the 
image quality is as much as four 
times better than anything they've 
ever seen. Shouldn't you at least 
see for yourself? 

Before you decide, before you 
buy, look into Profexray’s new line 
of third-generation equipment. 
You'll find dozens of features that 
are causing designers throughout 
the world to say, ‘‘Hey, why didn’t 
somebody think of that before?” 

That adds up to a lot of right 
solutions. 


[H PROFEXRAY 


Litton Des Plaines. Illinois 60018 
Litton Technology: 
the 2nd American Revolution 


design problem there is a 


f good solution and a right solution. 















John Griser 


Bob Burbury 


~ | They’re seldom the same.” 
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A CASSETTELESS SYSTEM 
THAT DOES CHESTS ONLY, 
IS ONLY HALF A SYSTEM. 


A cassetteless chest system with automatic processing is a boon to any 
radiology department. In fact, Picker was the first to introduce this concept 
back in 1968 with the Automatic Chesttfilmer. This can handle over a third 
of your department's caseload in a single small room. But what about hori- 
zontal cassetteless radiography? Picker leads here, too, with the Rapido’ 
which stresses speed, efficiency, and superior diagnostic results tor another 
third of your requirements. Don't settle for only half a cassetteless system. 
The logical choice is Picker. For Picker has the experience where it counts 
—in the field and operating, with over 400 cassetteless systems installed 
or on order throughout the world. Picker Corporation, 595 Miner Road, 


Cleveland, OH 44143. 
PICKER 
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CAT. No. 712 






14° x 56° VIEWING AREA, © NYLON FILM GUIDES 
READ 5— 11” x 14S 






© TILTING MOUNT 
ON MOBILE BASE 
AVAILABLE 






e FILM ON REELS 
THE FAST, EASY WAY 









A new illuminator specially designed to read 14” wide 
films in long lengths from reels. Units feature fluorescent 
lighting with five 11 x 14” areas and individual control 







of light in each area. Film is pre-wound on a reel 






The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from reel to reel 








Illuminator can be wall mounted or ordered with its 


own mobile base. 














Cat. 





No. 





"di 


Numinator with (2) two reels GAS” 
H 614" 














Cat. No. 712: Tlluminator & mobile hase. Dase 26” H, 16" 


D. (illustrated) 
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REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 


Extra reel 










87-93 JAY STREET 
BROOKLYN, N.Y. 11201 
Telephone: 212 852 6990 


ONE OF THE MANY S & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 
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DIRECT 


POSITIVES 


35mm Direct Positive Black & White Film. Copy X-Ray 
film without loss of detail of the radiographic image. 
Film duplicates exact tonal gradations of X-Ray image. 
Film is processed, mounted and returned within 3 days 
after arrival. 36 Exp. ASA 64 cost per roll ..........$4.45. 


Please add 50¢ per roll on orders of 3 or less to defray 
some of shipping costs. 


SEND FOR FREE SAMPLE SLIDE 


SERVING THE NEEDS OF DOCTORS, AT THE 
SAME LOCATION FOR OVER 20 YEARS, WITH 
CONVENIENT ONE STOP SHOPPING 


e Full line of Cameras and Photo Equipment 

e Name Brand Appliances 

e T.V. Stereo, Radio and Audio Components 

e Complete Mail Order Service (orders shipped by UPS) 


| Mail and Phone Orders Gladly Accepted | 
| (Please add estimated shipping costs) 


| (212) 792-3615 j 
© PROFESSIONAL COURTESY EXTENDED 
& DOCTORS’ CAMERA 


1240 Castle Hill Ave. » New York, N. Y. 10462 































Bind Your 
Journal Issues 
Into Valuable 

Vigilant Volumes 





Pertinent information you sometimes desperately need is too often 
in the Journal issue you cannot find. Single copies have a way of 
getting lost, misplaced or destroyed. It is better for you to let us 
permanently bind each journal into semi-annual or annual volumes 
—then your reference source is always complete, organized and 
instantly at your service. We call them "Vigilant Volumes'';: they 
so carefully store and provide on instant notice so much knowl- 
edge of timely value. 


The cost per ‘Vigilant Volume," by official commission from the 
journal publishers is but $5.95 per volume, permanently hard bound 
in washable buckram, gold embossed with period dates, journal 
name and special insignia—plus your name stamped in gold leaf. 
"Vigilant Volumes" are handsome library additions too, real con- 
versation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 
Simply ship your journal issues to us via parcel post, together with 
your name, address, AND REMITTANCE, at $5.95 per volume. Within 
45 days after receipt, bound volumes will be shipped to you. Price 
subject to change without notice. Please remit 50¢ per volume for 
return transportation and handling. 


PUBLISHER'S AUTHORIZED 
BINDERY SERVICE, Ltd. 


(Authorized Binders of All Journals) 
4440 W. Roosevelt Rd. 
Chicago, Illinois 60624 











CHARLES C THOMAS - PUBLISHER 





INDICATIONS AND ALTERNATIVES IN 
X-RAY DIAGNOSIS: A Guide to the Effective 
Employment of Roentgenologic Studies in the 
Solution of Diagnostic Problems (2nd Ed.) by 
Melvyn H. Schreiber, Univ. of Texas, Galveston. 
The material in this book has been the basis for 
the teaching of medical students, house officers 
and general physicians for several years. This new 
Second Edition has been up-dated and depicts 
the various kinds of roentgenologic examinations 
available for unravelling diagnostic problems. 
Divided into chapters according to organ 
systems, the common abnormalities are illus- 
trated. Emphasis is on providing the reader with 
a thorough backgound in the uses of ordinary 
and special x-ray studies, with alternatives 
emphasized when the indicated examination 
cannot be perfermed or when more than one 
kind of examination is available for the solution 
of a specific problem. Indications and contrain- 
dications are carefully defined. '74, 192 pp., 
$11.50, paper 


ANGIOGRAPHY OF TRAUMA by Whei-Rung 
Fu, Georgetown Univ., Washington, D.C. Prompt 
and accurate diagnosis of trauma of the chest, 
abdomen and peripheral vessels with angiography 
should be an integral part of evaluating trauma 
patients. This monograph was designed to bring 
into focus the role of angiography and to 
describe the angiographic findings of trauma. ’72, 
116 pp., 76 iL, $11.75 


THE AORTIC ARCH AND ITS MALFORMA- 
TIONS: With Emphasis on the Angiographic 
Features by Wade H. Shuford and Robert G. 
Sybers, both of Grady Memorial Hospital, 
Atlanta. Chapters are devoted to each of the 
congenital anomalies of the aortic arch that has 
interest due to either its clinical manifestations 
or radiologic features. Each malformation is 
defined; its incidence, clinical significance and 


embryology are discussed; and a description of 


the radiologic features and angiographic findings 
is presented. The book also features a chapter on 
the cervical aortic arch including case reports and 
the roentgenologic and angiographic findings for 
most of the cases. ’73, 288 pp., 246 il., $19.75 


CORONARY ANGIOGRAPHY by Harold A. 
Baltaxe, Cornell Medical College, New York; 
Kurt Amplatz, Univ. of Minnesota, Minneapolis; 
and David C. Levin, Cornell Medical College, 
New York. This book offers a thorough descrip- 
tion of the gross and radiographic anatomy of 
the coronary artery tree. Diverse pathologic 
conditions involving the coronary artery tree are 
explained in detail, not only atherosclerotic 
coronary artery disease, but also congenital 
anomalies. Other chapters contain a description 
of equipment and different techniques of cathet- 
erization, complications and the frequency of 
their occurrence, and postoperative coronary 
artery complications due to the new surgical 
procedures. ’73, 256 pp., 173 il., $22.50 


COMPLICATIONS OF DIAGNOSTIC RADIOL- 
OGY by John F. Weigen, Palo Alto Medical 
Clinic, Palo Alto, California, and Sydney F. 
Thomas, Chico, California. Diagnostic radiology, 
often essential if the primary physician is to treat 
his patient’s disease logically, may, unfortunate- 
ly, be associated with significant complications. 
This work is designed to aid all physicians who 
use diagnostic radiology so that they may bal- 
ance the risk of a specific examination against 
the need for the study. ’73, 576 pp., 81 il, 53 
tables, $25.75 


ROENTGEN EXAMINATIONS IN ACUTE AB- 
DOMINAL DISEASES (3rd Ed.) by J. Frimann- 
Dahl, Ulleval Hospital, Oslo, Norway. This new. 
completely revised Third Edition contains one 
hundred thirty-three new black and white 
illustrations and two new color illustrations. 
Concerned principally with roentgen anatomy of 
the abdomen and its unusual and normal 
variations, the diagnosis of the acute abdominal 
diseases is covered including such cases as the 
situation in which the actual lesion can be 
diagnosed on plain films only, the lesions which 
may be observed by repeat examinations and 
emergency cases in which diagnosis must be 
made immediately. Acute abdominal diseases. 
indeed a challenge to surgeons and radiologists 
when they are so often encountered ir these 
acute cases, are also included. 74, aboui 580 pp., 
614 il. (4 in full color) 
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301-327 East Lawrence Avenue e 


Springfield ¢ Illinois = 62717 


Take the two hour wait 
out of the five minute 





chest x-ray appointment. 





Philips’ new Pulmo Diagnost is 
a completely automated facility 
that lets you take chest films 
about as fast as you can push a 
button. Automatic tube-to-film 
centering permits simple, rapid 
patient positioning. There’s no 
need to check or set distances 
either. You’re free to concentrate 
fully on patients, and that means 
more efficient, more individual- 
ized patient handling— and the 
end of patient backlog. 


The Pulmo Diagnost eliminates 


many other manual tasks... like 





fussing with cassettes. Instead ot 
multiple trips to the darkroom, 
just one trip is necessary — after 
the receiving magazine collects 
up to 90 films. (Automation also 
insures each film is positively 
identified.) You can eliminate all 
trips to the darkroom by simply 
adding the unique optional film 
transport system that feeds films 
right into a processor. 

Improve patient flow through 
your busy x-ray department. Ask 
about Philips’ Pulmo Diagnost. 
It’s making automation work for 
an endless line of people. 


For additional information, write: 


PHILIPS MEDICAL SYSTEMS, INC. 
A NORTH AMERICAN PHILIPS | OMPANY 
710 Bridgeport Avenue, Shelton, Conn. 06484 




























easy Viewing 
easy handling 
easy filing 









with RADX Plastic Film Holders 


Viewing and filing images generated by today’s The 70mm ts available in two sizes: 

high-speed fluoroscopic cameras don't have to the 14x17 holds up to 25 spots, and the 81⁄2 x 1012 
be a problem. Simply organize and protect your holds up to 9 spots. You can order these 
spot films with RADX plastic film holders. Easy tough, durable transparent plastic holders in 100 

to mount. Easy to view. Easy to file. sheet cartons, or 500 sheet case quantities. 
The 105mm size holds three 4-frame (12 total) Now that you know there's an easier way, call or 
images in 14x17 holder. The 90mm size holds write RADX. Send for samples and prices. 
four 3-frame (12 total) images in 14x 17 holder. se sure to tell us your film size. 


P.O. Box 19164 * Houston, lexas 77024 e (713)468-9628 


Breast Cancer: 
earlier warning system 


Futility and frustration beset the phy- 
sician confronted with breast cancer. 
For the last 35 years, the survival rate 
has not significantly changed despite 
intensive educational programs 
aimed at earlier detection, and im- 
provement in treatment techniques. 

Whatis the outlook? -3 _ 
We know the key to re- mii 
ducing mortality from &} 7 
breast cancer isin the %, 
earliest possible diag- “g 
nosis. The stage at 1 \< Y 
which breast cancer pP Pign 
is detected is crucial W 
to the outcome of 
treatment. By the time 
a lump is discovered 
through BSE or clini- 
cal examination, criti- 
cal time may have 
been lost. 

And we do have 
the means to achieve 
earlier diagnosis. We 
do have an earlier ¥ a” 
warn i n g S Ys t em. omens a 





Piel 


Ss 


Mammography and thermography 


can detect breast cancer before a 
lump is discernible by palpation. 
To demonstrate that it is prac- 
tical and feasible to detect breast 
cancer earlier by using these modal- 
ities, the American Cancer Society 
and the National Cancer Institute are 
funding a network of breast cancer ® 






demonstration projects. Supported by 
grants of $2-million from the ACS and 
$4-million from the NCI, 20 such cen- 
ters are expected to be operative 
across the country by the end of the 
year. Each will screen at no charge, 
approximately 5,000 women an- 
La nually, in what is 
| considered to be the 
| ideal detection pro- 
gram — to include 
Clinical examination, 
mammography and 
thermography. Each 
| of these detection 
methods contributes 
independently to the 
* detection of breast 
| Cancer, and none can 
` be dispensed with in 
the search for early 
disease. 

At present we can- 
i not prevent breast 
cancer, but the poten- 
tial for saving more 
i lives is immense. The 
five-year survival rate changes dra- 
matically from 53% when axillary 
nodes are positive, to 85% when 
the disease is localized, to nearly 
100% for in-situ cancer. 

We have an earlier warning SyS- 

tem. Let’s use it. 


american cancer society 
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Since ultrasound is non- 
invasive and non-traumatic, 
it avoids ionizing radiation 
in the examination of the 
pregnant uterus. 





Based on clinical experience, two to three patients 

per day will generally pay for a Picker general-purpose 
ultrasound system. With Echoview™ systems you can 
build on the basic units as your needs dictate. 
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Picker’s Echoview VIII-D 
is an ideal laminographic 
ultrasound system for use in 
obstetrics and gynecology. If 
desired, Echoview systems can 
be field-retrofitted with Picker 
EDC® (gray-scale) capability. 


Transverse scan of triplet fetal Picker EDC scan of 24-week 
head in third trimester. Courtesy missed abortion. Courtesy EDC transverse scan of 
Downstate Med.Ctr Brooklyn,N.Y. Dr. Fred Winsberg. normal liver. 





Another reason to buy from... 
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In ultrasonography, intermittent 
ultrasonic signals are sent into the 
body, and their echoes converted 
into signals that are displayed as 
distinctive visual patterns on the 
screen of a cathode ray tube. 






Picker Echoview X 
echocardiographic 

unit uses a dynamic 

scan strip chart recorder, 
along with high-resolution 
fiber optic cathode rey tube 
for maximum display of ultra- 
sonographic information 

in cardiology. 


M-mode dynamic echocardiogram shows 
fluttering of aortic valve cusps. Courtesy 
Dr. Fred Winsberg, Montreal General Hospital. 
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§ lu 7 Picker Corporation, 595 Miner Road, Cleveland, OH 44143 
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The symbol you see in 
the center of this page is the 
new mark of The Advertising 
Council. 

It was made to identify the 

; my public 
service ad- 
vertising 


execute these campaigns. 
Television/radio {| Diagramofa 
networks and local | ..“tZa>us 
stations, news- 
papers, business 
publications, 
consumer maga- 
zines, Outdoor and 
campaigns transit media make their 
provided to mark. By donating the space it takes to run them 
scores of worthwhile or- on the air and in 
ganizations. A MIND print. 
Through these Ad- 
tine vertisingCoun- 
cilcampaigns, the men and women of the 
American business and communications === 
community pms 
are working 
to make their 
mark onf 











Concerned 
corporations make 
their mark. By do- 
nating the cash con- 
tributions it takes 
for The Advertising Council to coordinate all 
these resources and focus them where they are 
most urgently needed. 

America’s ff Inshort, every time The Advertising Council 
future. =’ stamps its new mark on public service advertising, 
Creative and marketing experts at adver- a lot of people make their mark. 








A 





ova rainy day 
J 


tising agencies make their , How would like to And that mark counts 
mark. By donating the serv- A ĝ si you fora lot. 
ices it takes to plan and jo sign the work you do? 


A Public Service of 
This Magazine & 
The Advertising Council 








Your Heart Association 
can help 
you 

help your 
patients 


Contributed by the Publisher 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available on a physician's prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
Association 


44 EAST 23rd ST., NEW YORK, N.Y. 10010 
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SIEMENS 


The visible difference. 
Superior image intensifier MTF 


for higher contrast and finer resolutio 


Fine detail resolution—even above 100 line pairs 
per inch of spatial frequency—isn’t the only 
important consideration to X-ray image quality. 
Contrast is equally important. More efficient 
diagnosis demands both, for increased accuracy 
and information-gathering without compromise. 


Siemens Image Intensifier Systems give you 
higher contrast at any resolution level. Improved 
Modulation Transfer Function (MTF) is the 
reason. The MTF of an image intensifier system 
indicates the contrast at which a sinusoidal 
periodic structure is transmitted as a function 
of the spatial frequency. And because the MTF 
is influenced in all stages through whicha 
structure is transmitted, Siemens designed and 
manufactured all system Components to match: 
cesium iodide image intensifier, computer 
calculated collimator lens, diaphragm, and 
camera lens. The improved MTF can be seen on 
the graph below, or right in your own hospital 
under actual conditions. 










116 line pairs per inch at 4% contrast* 
öh (Shown in a quarter-inch increment, enlarged for clarity 
o 
contrast 





2% 137 line pairs per inch at 2% contrast* 
contrast (Shown in a quarter-inch increment, enlarged for clarity 








Please send a copy of the technical reprint, 


Better Indirect Radiography Through High-Resolution Image Intensifiers.” 
My area of specialization is 








Name 
Title 
Hospital/Institution 











Phone 
Street 
City 








Siemens Corporation 
Medical Systems Division 
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We try to present an accurate index. Occasionally this may not 


be possible because of a last-minute change or an omission. 


Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


reactions, yet it provides the viscosity needed for adequate saon ce contains: 


sodium acetrizoate 0.53 g and 


visualization. polyvinylpyrrolidone 0.23 g 


Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient’s history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION « RARITAN, NEW JERSEY 08869 





Mechanical precision is a matter 
of perfection...the ultimate in 
accuracy. Something all design- 
ers appreciate, but few make the 
effort to achieve. Profexray engi- 
neer Fred Balster, knows that. But 
he also knows when to break rules. 

For example, consider the fluo- 
roscopic carriage on Profexray’s 
Aries table. A massive, sturdy 
structure that weighs nearly 300 
pounds. How do you make it 
move smooth as butter through 
complete 180° reversals of stress? 
Clearly a problem of precision. 
One that Mr. Balster solved with 
‘sloppy’ bearings. 

You see, standard precision 
ball-bearings roll well only when 


“Every x-ray 
the importance 
don’t pay enough attention to it.” 


Q 








Fred Balster 


held absolutely rigid. Put them in 
a heavy fluoroscopic carriage, 
and it occasionally becomes diffi- 
cult to move. A hitch here. A catch 
there. Sometimes just a touch 
more effort. Because the bearings 
skew. Twist a standard bearing 
ever-so-slightly and it slides in- 
stead of rolls. And 300 pounds 
feels like 300 pounds. 

So Profexray tables use a spe- 
cial anti-skew bearing. One that 
“gives” a little when you move 
the table. 

Put one of our bearings in a 1- 
horse motor, and it would blow in 
a month. But in a fluoroscopic 
carriage, it lasts forever and works 
like a charm. And the fluoro- 
scopic carriage hovers gracefully 


over. Responds instantly to the 
slightest touch. Up. Down. Over. 
Around. Where you want it is 
where it goes. Easily. Consistently. 

Before you decide, before you 
buy, look into Profexray’s new 
line of third-generation equip- 
ment. You'll find dozens of fea- 
tures that are causing designers 
throughout the world to say, 
"Hey, why didn’t somebody think 
of that before?” 

Because we pay attention. 


[H PROFEXRAY 


Litton Des Plaines, Illinois 60018 
Litton Technology 
The 2nd American Revolution 
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precision movement. But some 
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Jhe old standby 
that never stands by 


All around the world, Cobalt 60 units handle the 
bulk of cancer therapy treatments 


— and the most accurate, versatile, dependable 
Cobalt 60 unit is AECL’s 


THERATRON 780 





4% 


- 
i "R 





The THERATRON 780 is truly an outstanding instrument of teletherapy. 

It offers a degree of precision heretofore unavailable in this type of 

equipment. The 780 was created as a result of knowledge accumulated through 
the world’s longest experience in designing and building Cobalt 60 teletherapy 
equipment. It is, in fact, a successor to the line of Teletherapy Units that 
maintained world leadership for more than two decades. Naturally, itis the 
world's leader today and, of course, Cobalt 60 is the most important means of 
providing cancer therapy treatments. We would appreciate an opportunity to 
explain the many reasons why a THERATRON 780 is always ' King of the Clinic” — 


Please write to us. 


\ ; ' bla 
@ Atomic Energy of Canada Limited e Commercial Products 
P.O. Box 6300, Station J, Ottawa, Canada,-K2A 3W3 + Tel. 613/592-2790 + Cable Nemota * Telex 053-4162 
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Show this processor ad 
to your fingers and your feet. 


This part is for your fingers . . . With 
Sakura’s QX-1200 X-ray film processor, 
you can change from 90-second to 3% 
minute processing by just pushing a 
button. No other processor has this fea- 
ture, which makes the 1200 a bit of 
good news for your fingers. 

For you, the 1200 provides a big out- 
put from a small unit (only 5.5 square 
feet of floor space), is easy to operate 
and service, and gives you years of low- 
maintenance operation. It has direc: de- 
veloper and dryer temperature readings, 
and offers automatic feed for roll and 
cut film as an option. 


This part is for your feet . . . Sakura’s 
QX-Matic-S 3/2 minute processor is ideal 
if you've developed aching feet from 
walking to a centralized processor. 

The QX-Matic-S lets you decentralize. 
You can put a QX-Matic-S in the operat- 
ing room, you can put one in the emer- 


gency room, you can even put one in 
the special procedures room. And since 
they only cost about $4500 each, you 
can do it without putting your budget 
into a bind. 

The processor can be converted to 
two minute operation without extra cost. 
An optional automatic feed and take-up 
for roll and cut film eliminates hand 
feeding. There’s also a self contained 
replenishing system for developer and 
fixer that operates automatically. 

Easy to clean, easy to service, easy to 
operate and easy to get to. That’s the 
QX-Matic-S. 

Isn't that feet and shoulders above 
what you have now? 


This part is for your head . . . If you'd 
like further information, send for our 
catalog. 

Sakura Medical Corp., 57 Bushes Lane, 
Elmwood Park, New Jersey 07407 


©) 


SOKURA MEDICAL CORPORATION 


FOR YOUR FINGERS 





FOR YOUR FEET 
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books for review should be sent to Dr. Traian Leucutia, Editor, 401 Professional Building, Detroit, Michigan 
48201. Original articles must be submitted in final form. They are published with the understanding that they 
are contributed exclusively to THE AMERICAN JOURNAL OF ROENTGENOLOGY, RADIUM THERAPY AND NUCLEAR 
MEDICINE. 

A certain number of illustrations will be supplied free of cost; but special arrangements must be made with 
the Editor and Publisher for excess illustrations and elaborate tables. 

Fifty offprints are furnished without charge to authors. Additional offprints es to 200) and reprints (un- 
limited) may be purchased according to a scale of prices that accompanies galley proofs. As soon as each 
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Correspondence regarding subscriptions, advertisements, and other business relating to THE AMERICAN 
JouRNAL OF RoenTcENOLoGy, Rapium THERAPY AND Nuclear Mepicine should be addressed to Charles C 
Thomas, Publisher, 301-327 East Lawrence Avenue, Springfield, Illinois 62717. (All requests to be submitted 
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Clean bowel means clear picture. X-PREP Liquid 
is designed specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


Good-to-excellent visualization is usually obtained 
with a single, simple dose.* No residual oil droplets 
(as is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


> | the nursing staff at the hospital. 
. “References available on request. 


One step-One dose -One bottle 


, = 5 
-PREP Liquid 
standardized extract of senna fruit 


o prep the bowel for radiography 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 
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BRAND 


Rare Earth Imaging Systems 


'ublishing in RADIOLOGY in 
)\ctober, 1972,* researchers for 
‘ockheed Research Institute 
lescribed the properties of new 

ind extremely efficient x-ray 
itensifying screens based on rare- 
‘arth technology. The potential 

or faster x-ray imaging systems 
vas evident. 

The missing link was a film so 
vanced it could match the capabili- 
ies of these rare-earth screens. 

Today 3M technology has supplied 
hat missing link in new TRIMAX 
Jiicro Dosage Imaging Systems. 

What this means, very briefly, is a 
‘ombination of film and screens up 
© eight times faster than conventional 
*edium-speed or detail-speed 
ystems—with no equipment expendi- 
ires, no changes in chemistry, no 
shanges in processing cycles, and no 
'hange in information. 

Thus TRIMAX marks the beginning 
ef very high speed, very high resolu- 
‘on radiography—the radiology of the 
jture. Radiation levels are substan- 
ally reduced. Small focal work can 
how be done with relative ease 
and safety. Tubes will no longer be 
jJamaged by constant use at full 
sapacity. Retakes required by patient 


Movement will be virtually eliminated. 


-ortables and low-powered equip- 
ment instantly become more efficient. 





This x-ray was made at 70 Kvp-60 MaS 
with a conventional medium-speed 
imaging system. 





This x-ray was made at 70 Kvp-7 Y2 MaS 
with the new TRIMAX Micro Dosage 
Imaging System. 





Thousands of radiologists 

and technologists throughout the 
country have expressed their 
interest in evaluating new 3M 
TRIMAX Micro Dosage Imaging 
Systems. Faced with this 
unprecedented demand for 
demonstrations, we can 

only ask your patience and 
forebearance. 

Please believe we wantto bring 
you and your patients the benefits 
of this “new age of radiology” as 
rapidly as possible. 


*Radiology 105: 185-190, October, 1972. X-ray 


exposure reduction using Rare-Earth Oxy- 
sulfide Intensifying Screens; Robert A. 
Buchanan, PhD., Solon I. Finkelstein, M.D., and 
Kenneth A. Wickersheim, PhD. 


PHOTOGRAPHIC 
PRODUCTS DIVISION 
3M Center. 

St. Paul, Minnesota 55101 










Hucing t i 
AcChlett System 70 
Jonger tube life. 


A new heavy duty x-ray tube system that 


* keeps track of anode disc temperature at all times 
e force cools the tube housing 

e prevents heat storage overload 

e surpasses BRH standards for rayproofing 


The workload in a busy x-ray department can easily short 
the life of an x-ray tube unless you do something about the 
build-up of heat. Machlett makes it easy — with the new Sys 
tem 70. It includes: 


A new Dynamax 70 housing with optical window through 


which an infrared sensor watches the anode temperature. 
A remote electronic indicator lets you know how hot it is- 
how much more work you can do. Also tells you when to 
stop. 

An external heat exchanger that air cools the oil which con 


tinuously circulates through the tube housing. Will remov 
up to 96,000 heat units per minute. 


Even though you don’t have a problem, you'll still want f€ 
know about the Dynamax 70 housing and its family of inser 
... direct replacements for Dynamax 60 or equivalent tubes 
most equipment. 


Ask your x-ray dealer— or contact Machlett Laboratories 


Inc., a subsidiary of Raytheon Company, 
1063 Hope Street, Stamford, nf ACH LETT 
Connecticut NAQNA7 Tel (ONI %7AR_7411 LA 








make Special Procedures routine procedures 
SCHONANDER ue! 4 


CUTFILM CHANGERS 


BASIC FEATURES: 


e 3 exposures per second 
e Biplane—simultaneous or 
alternate exposures 3 MODELS: 
U-35 film size 14” x 14” for ab- 


20 films capacity dominal, peripheral, thoracic 
Punch card control and cerebral angiography, incl. 


magnification technique. 
Stands for various applications bai sien eia 1a” x 48" hai 
“see-through” capability for ex- 


posure monitoring on TV. 


U-24 film size 24 x 30 cm (abt. 
9v2” x 11%”) fine detail, film- 
saving changer, especially 
For fùrther information, suited for cerebral angiography. 
contact your local 
supplier or write: 


elema-schonander INC. v uve sourevas 

















MEVAI RON AA 


APPLIED RADIATION 


The 
high energy 
linear accelerator 
with features 
that have 


passed the test 
of field use. 


The Mevatron XX offers high energy X-rays and 
electron therapy together with the popular 
operating features that have been tested and 
proven on other Mevatron linear accelerators. 

The available electron energies are 6, 9, 12, 15, 
and 18 MeV defined according to SCRAD protocol 
at the isocenter. 

Photon energy is 12 or 15 MeV measured at 100 
cm isocenter. 

And because the distance from the isocenter to 
the defining head is 57 cm (100 cm to the target), 
you have ample room to place beam blocks to min- 
imize problems from scattered radiation. 

Both the electron and X-ray fields are inherently 
symmetrical due to Applied Radiation’s patented 
achromatic beam bending magnet. Just as in our 
other accelerators, there is no need to monitor or 
correct for asymmetry. 

Simplified, fail-safe controls assure efficient set- 
up for fixed, arc, or full rotation therapy. And by 
retracting the beam shield, you can treat over ex- 
tended distances and areas. 

The Mevatron XX is our most powerful accel- 
erator, and with it you get the features you have 
come to expect from Applied Radiation. Two 
decades of dedicated research have resulted in 
today’s most sophisticated linear accelerators for 
sale, lease, or rent—MEVATRON. In the battle 
for life, don’t settle for less. 

For further information, please call or write: 
CORPORATE HEADQUARTERS, Applied Radi- 
ation, Department J-20, Walnut Creek, CA 
94596, telephone (415) 935-2250. 

EUROPEAN HEADQUARTERS, Siemens AG, 
Medical Engineering Group, Henkestr. 127, 
Erlangen, Germany, telephone (09131) 84-2423. 

BRITISH REPRESENTATIVE, Sierex Ltd., 15/18 
Clipstone St., London W1P 8AE, phone 01-580 2464. 
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A MEMBER OF THE SIEMENS GROUP 


New diphosphonate 
bone scanning agent 


offers high target 
to non-target ratios, 
rapid blood clearance 


Your confidence In detecting bone lesions depends on the scah 
consistency dellvered by the imaging agent you use. Three hours 
post injection, 40-50% of labeled OSTEOSCAN has been taken 
up In the skeleton. Only 6% remains in the blood. The remainder 
Is excreted in the urine. Together with the agent’s low soft-tissue 
uptake, this high target labeling and rapid blood clearance result 
in clear delinlation of skeletal lesions. 


OSTEOSCAN resists In-vitro hydrolysis and in-vivo dissociation 


because of Its consistent molecular structure and its stable P-C-P E 


bond. This results in consistently high labeling efficiency 
(greater than 95% *) and minimal soft-tissue uptake that can 
confuse diagnoses. 


Result: Consistently excellent scans—and confidence that 
detectable bone lesions willl be lmaged. 


For product and ordering information, call Mr. Arnold P. Austin 
at (513) 977-8547 or write: Procter & Gamble, Professional ~ 
Services Division, P.O. Box 171,'Cincinnatl, Ohlo 45201. 


*Thin Layer Chromatography (Cellulose acetate/85% methanol) 





A. 15 mCi 99m Tc-EHDP 

Scanned 3.5 hr post injection 

Low-Energy, All-Purpose Collimator 

Speed: 32 cm/min, Length: 173 cm, Width: 60 cr 
Antertor: 834,518 counts/1070 sec (17.8 min) 
Comments: Metastatic meningloma 


B. 15 mCi 98mTc-EHDP 

Scanned 4 hr post Injection 

High Sensitivity Collimator 

Speed: 32 cm/min, Length: 170 cm, Width: 60 cr 
Posterior: 961,752 counts/ 1054.3 sec (17.6 min) 
Comments: Cancer of breast. Polaroid Image; 
posterior view taken with detector under table 


C. 15 mCi 99mTc-EHDP 

Scanned 4 hr post injection 

Low-Energy, All-Purpose Colllmator 

Speed: 48 cm/min, Length: 175 cm, Width: 60 cn 
Anterior: 927,833 counts/ 737.4 sec (12.3 min) 
Comments: Patlent being treated for a lymphome 


(All scans made with Searle Radiographics Inc. 
Pho/ Gamma Scintiscan™) 





PROCTER & GAMBLE 


OSTEOSCAN 


(S9MG DISODIUM ETIDRONATE 
OIGMG STIANNOUS CHLORIDE) 


SKELETAL IMAGING AGENT See following page for brief summary of package insert. 





PROCTER & GAMBLE 


(S9MG DISODIUM ETIDRONATE 


OMG STANNOUS CHLORIDE) 
SKELETAL IMAGING AGENT 


Brief summary of Package Insert. Before using, please consult 
the full Package Insert included in each kit. 


DESCRIPTION 


Each vial of OSTEOSCAN contains 5.9 mg disodium etidronate 
and 0 16 mg stannous chloride as active ingredients. Upon addi- 
tion of ADDITIVE-FREE 99™Tc-pertechnetate, these ingredients 
combine with 9°™Tc to form a stable soluble complex 


ACTIONS (CLINICAL PHARMACOLOGY) 


When injected intravenously, 99%Tc-labeled OSTEOSCAN has a 
specific affinity for areas of altered osteogenesis. Areas of bone 
which are undergoing neoplastic invasion often have an unusu- 
ally high turnover rate which may be imaged with ?9™Tc-labeled 
OSTEOSCAN 


Three hours after intravenous injection of 1 ml 99™Tc-labeled 
OSTEOSCAN, an estimated 40-50% of the injected dose has 
been taken up by the skeleton. At this time approximately 50% 
has been excreted in the urine and 6% remains in the blood. A 
small amount is retained by the soft tissue. The level of 99™MTc- 
labeled OSTEOSCAN excreted in the feces is below the level 
detectable by routine laboratory techniques 


INDICATIONS 


OSTEQSCAN is a skeletal imaging agent used to demonstrate 
areas of altered osteogenesis 


CONTRAINDICATIONS 
None 


WARNINGS 














This radiopharmaceutical should not be administered to patients 
who are pregnant or lactating unless the information to be 
gained outweighs the potential hazards 


Ideally examinations using radiopharmaceuticals, especially 
those elective in nature, of a woman of childbearing capability 
should be performed during the first few (approximately 10) days 
following the onset of menses 


Radioprarmaceuticals should be used only by physicians who 
are qualified by specific training in the safe use and handling of 
radionuclides produced by nuclear reactor or particle accelerator 
and whose experience and training have been approved by the 
appropriate government agency authorized to license the use of 
radionuclides 


The 99MTc-generator should be tested routinely for molybdenum 
breakth-ough and aluminum. If either is detected, the eluate 
should ^ot be used. 


PRECAUTIONS 


Both prior to and following 99™Tc-labeled OSTEOSCAN admin- 
istration, patients should be encouraged to drink fluids. Patients 
should void as often as possible after the 99™Tc-labeled OSTEO- 
SCAN injection to minimize background interference from accu- 
mulation in the bladder and unnecessary exposure to radiation. 
As in tre use of any other radioactive material, care should be 
taken tc insure minimum radiation exposure to the patient, con- 
sistent with proper patient management, and to insure minimum 
radiation exposure to occupational workers 


ADVERSE REACTIONS 
None. 


DOSAGE AND ADMINISTRATION 


The recommended adult dose of 99™Tc-labeled OSTEOSCAN is 
1 ml with a total activity range of 10-15 mCi. 99™Tc-labeled 
OSTEOSCAN should be given intravenously by slow injection 
over a period of 30 seconds within three (3) hours after its 
preparat on. Optimum scanning time is 3-4 hours postinjection. 


The patient dose should be measured by a Suitable radioactivity 
calibration system immediately prior to administration 








IMPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


36 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States ... and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 
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QUANTITATIVE THYROID SCANNING: A RELIABLE 
THYROID FUNCTION TEST* 


By L. BARRY ARKLES, M.R.A.C.P. 


MELBOURNE, AUSTRALIA 


"TS value of technetium pertechnetate 
(Tc*"O7) uptake studies as an index 
of thyroid function has been established.?: 
Normal thyroid uptake levels of Tc9*"O; 
are of the order of 1 to 4 per cent, varying 
somewhat in the different series reported. 
One of the problems, therefore, with early 
Tc*™Or uptake studies is the high extra- 
thyroidal neck radioactivity. This has been 
overcome in various ways,'*:'® all of them 
having a degree of complexity which may 
involve measurements over the thyroid 
gland and adjacent areas in the neck, 
counting a reference source or phantom 
and taking into account the time factors 
involved. Despite these problems, early 
intravenous Tc®™O; uptake studies con- 
tinue to be more widely used and in 1972 
gained recognition by a special Interna- 
tional Atomic Energy Agency Panel. The 
Panel approved several different methods 
for performing these tests but it was 
pointed out that a simpler method was 
desirable. 

It was noted in the Department of 
Nuclear Medicine, Repatriation General 
Hospital, Melbourne in 1972, that the 


count rate over the thyroid gland in 
Tc**™O;r scans appeared to correlate well 
with the thyroid functional status. Since 
that period we have evolved a satisfactory 
method of Tc*"O; Quantitative Thyroid 
Scanning (QTS). This technique is de- 
scribed and our experience in 137 euthy- 
roid and 63 thyrotoxic patients is docu- 
mented. The scans were evaluated in the 
light of the clinical thyroid status, im vitro 
thyroid function tests and I uptake 
studies. The results of this study indicate 
that calculation of extrathyroidal neck 
radioactivity and percentage uptake of 
the administered dose are not essential 
prerequisites for satisfactory intravenous 
Tc?™OF uptake studies. QTS would ap- 
pear to be a simple and reliable test in the 
diagnosis of thyrotoxicosis and more reli- 
able than I"! in some cases of solitary toxic 
nodules. 


MATERIAL AND METHOD 


Quantitative Thyroid Scannings (QTS) 
performed on the first 200 patients who 
were shown to be either thyrotoxic or 
euthyroid were included in the study. 


* From the Repatriation General Hospital, Heidelberg, Melbourne, Victoria, Australia. 
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Evaluation of thyroid status, in addition 
to QTS, included T3 resin uptake, serum 
thyroxine and free thyroxine index, 2 hour 
I! uptake, clinical examination, and in all 
the thyrotoxic patients, subsequent follow- 
up. Patients with hypothyroidism, thy- 
roiditis and those currently on drug therapy 
for thyrotoxicosis were excluded from the 
trial. Repeat studies performed on pa- 
tients, whether thyrotoxic or euthyroid, 
were not included in the series. Patients 
with carcinoma of the thyroid invariably 
had additional thyroid scannings per- 
formed with I'*! and were also excluded from 
the study. There were 2 patients in whom 
the thyroid status was equivocal at the time 
of writing and they were excluded from 
the series. This left 137 euthyroid and 63 
thyrotoxic patients. 

The intravenous dose of Tc?™O7 varied 
between 0.2 mc and 2 mc, the usual activ- 
ity being 1 mc. Following initial calcula- 
tion, the dose was drawn up in a mantoux 
syringe and checked in a Radx IV Dose 
Calibrator. The highest activity in c.p.s./ 
mc in the thyroid gland at 20 minutes fol- 
lowing injection was noted. Routine thy- 
roid scannings were subsequently per- 
formed. The statistical quality (informa- 
tion density) of the scans varied but was 
never less than 1,000 counts per square 
centimeter. 

Line spacing was 2 mm. and no back- 
ground cut-off was used. The submandibu- 
lar glands were incorporated in the field 
of view for the last 163 thyroid scans. In 
the latter part of the study, quantitative 
counting over the submandibular glands 
was routinely performed. The equipment 
used was a Selo D.S. 7 Digital Dual-head 
3 inch Crystal Scanner, only the upper 
head being used. A high resolution, low 
energy collimator with a focal depth of 7 
cm. and resolution of 9 mm. was used. Two 
hour I"! uptake studies were performed on 
fasting patients using a Selo Thyroid Up- 
take Probe, all parameters conforming to 
J.A.E.A. recommendations. Tetrasorb 1125 
and Triosorb [125 kits (Abbott Laborato- 


ries) were used for all the im vitro thyroid 
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function tests performed in this Depart- 
ment. Twenty-three of the 63 thyrotoxic 
patients came from other hospitals where 
the methods used for the 17 vitro tests var- 
ied. Postsuppression studies were performed 
following a course of triiodothyronine 80 
ug. daily for 1 week. 


RESULTS 


The mean uptake in the euthyroid group 
of patients was 322 c.p.s./me (S.D. 134) 
compared with 1,400 c.p.s./mc (S.D. 861) 
in the thyrotoxic group (Fig. 1). Using 600 
c.p.s./me as the upper limit of normal (2 
S.D. 54-590 c.p.s./mc) the reliability of 
the test was 98.5 per cent in the euthyroid 
group and 90.5 per cent in the thyrotoxic 
group, giving an over-all reliability in the 
200 patients of 96 per cent. Comparative 
reliabilities in the thyrotoxic group were 
84 per cent for 2 hour I"! uptakes (38 stud- 
ies), 86 per cent for the T3 resin uptake 
(58 studies), 92 per cent for the serum thy- 
roxine (63 studies), and 97 per cent for the 





EUTHYROID 

Fic. 1. Scattergram depicting intravenous Tc%™O; 

20 minute uptakes in 137 euthyroid and 63 thyro- 
toxic patients. 


HYPERTHYROID 
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counts/sec/mCi x 40° 
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HYPERTHYROID GROUP 






SOLITARY 
NODULE 


DIFFUSE MULTINODULAR 


Fra. 2. Scattergram depicting intravenous Tcr 
20 minute uptakes in subgroups of thyrotoxic 
patients. 


free thyroxine index (58 studies). In the 
thyrotoxic group of 63 patients, 36 scans 
(57 per cent) showed diffuse uptake, 13 
(21 per cent) a solitary hot nodule and in 
14 (22 per cent) a multinodular goiter. The 
mean 20 minute intravenous Tc*™O; 
levels were 1,580 (range 450-4,285), 1,349 
(range 400-3,000) and 1,077 (range 200- 
3,000) c.p.s./me, respectively (Fig. 2). The 
6 thyrotoxic patients with results of less 
than 600 c.p.s./mc included 5 over the age 
of 65 years (Table 1). In the 26 patients in 
this age group, the reliability of the test 
was 8I per cent in contrast to 97.3 per 
cent in the 37 patients under 65 years of 
age. There were 2 patients in whom the 
Tc®=O; levels were normal and the P% 
uptake studies were marginally elevated 
(Table 1). Six thyrotoxic patients had [# 
uptake levels in the normal range and 4 of 
these had elevated pertechnetate levels 
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(Table 11). Pre- and post-triiodothyronine 
suppression studies showed good correla- 
tion between P and Tc®=Or levels 
(Table ur). Submandibular gland quanti- 
tative counting in ṣo consecutive euthy- 
roid and 15 consecutive thyrotoxic patients 
showed a mean uptake of 109 c.p.s./me 
(S.D. 42) in the euthyroid group and 131 
cp.s./me (S.D. 44) in the thyrotoxic 
group. The mean uptake in all 65 patients 
was 114 c.p.s./mc (S.D. 42) (Fig. 3). The 
highest activity in any submandibular 
gland in the series was 230 c.p.s./mc. The 
size of the thyroid glands using the criteria 
of Tong and Rubenfeld'* was within nor- 
mal limits in 1§ (24 per cent) of the 63 thy- 
rotoxic patients, compared with 115 (83 
per cent) of the 137 euthyroid patients. 
All 14 toxic multinodular glands were en- 
larged, whereas 10 of the 26 glands (38.5 
per cent) showing diffuse uptake were 
within normal limits. In 8 patients (12.5 
per cent) in the thyrotoxic group, the 
gland was retrosternal. The mean age of 
the thyrotoxic patients was 60.5 years with 
a range of 16 to 88 years. 


DISCUSSION 


The value of intravenous Tc**™O; thyroid 
uptake studies in the diagnosis of thyrotox- 
icosis 1s now acknowledged.!+5.9 10.18.15 
Most important is the radiation dose to the 
patient’s thyroid gland which with Tc®"O7 
ig approximately 200 mr/mc compared 
with a tracer dose of 5-10 uc of I! result- 
ing in a radiation dose to the thyroid of 
s—to rads. I? is the most satisfactory 
iodine radionuclide for diagnostic pur- 
poses, but by virtue of its cyclotron pro- 
duction and relatively short half-life of 13 
hours, is not readily available. 

QTS appears to be as reliable as the 
Tc*=O; uptake studies performed by the 
various methods previously described. As 
with other early Tc®=O; uptake methods, 
QTS can be used to assess suppressibility 
of thyroid function while the patient is on 
Carbimazole therapy.®" The ability to per- 
form the test at short notice with the re- 
sults available within 30 minutes has 


TABLE I 
FALSE NEGATIVE TC°™o7 UPTAKE STUDIES 
(Total Thyrotoxic Patients, 63) 


3 20 Minute Te®™O, 2 Hour P* T.4 1 ug. 
Patient (Sex, Age) Type of Gland Uptake (c.p.s./mc) (Per Cent) Per Cent 
1. G.C. (M) 72 Diffuse 650 — "å 
2. A.B. (E) 79 . Multinodular 200 — 49 
3. W.T. (M) 88 Multinodular 250 iz 7.8 
4. E.M. (M) 57 Diffuse 450 21. 10.9 
$. D.L. (Œ) 67* Solitary nodule 400 18 8.8 
| 360 16 
6. K.O’B. (F) 78 Multinodular 275 21 8.4 


* Patient 5 had pre and post T3 suppression studies performed. 
Normal Levels: Tc*™O¢ 20 minute intravenous uptake < 600 c.p.s./me; 2 hour [3 uptake<a0 per cent; thyroxine iodine 2.6-7.2 pp. 
per cent. l 
TABLE I] 
FALSE NEGATIVE 2 HOUR I! UPTAKE STUDIES 
(Total Thyrotoxic Patients, 38) 


Patient (Sex, Age) Type of Gland 2 Hour P8 a20MinuteTe™Or T.41 ig. 


(Per Cent) Uptake (c.p.s./mc) Per Cent 
1. M.D. (M) 64 Solitary nodule 12 £5475 8.9 
2. D.L. (E) 67* Solitary nodule i . 400 8.8 
16 360 
3. V.M. (F) 70 Solitary nodule 19 1,364 9.9 
4. R.K. (F) 76 Solitary nodule 16 I ,O00 B4 
gs. C.H. (M) 55 Retrosternal I9 800 12.0 
6. W.T. (M) 88 Multinodular I5 250 7.8 


* Patient 2 had pre and post T3 suppression studies performed. 
Normal Levels: TCP™OT 20 minute intravenous uptake< 600 c.p.s./mc; 2 hour IH uptake< 20 per cent; thyroxine iodine 2.6-7.2 pg. 
per cent. 


TABLE III 


PRE AND POST T3 THYROID UPTAKE RESULTS* 





2 Hour Pp% 20 Minute Tc*™Or Uptake 
Patient a (c.p.8./me) Final Status 
(Per Cent) (Per Cent) Pre Post 

HLV. 13 6 350 92 Euthyroid 
2. A.A, 19 22 I ,000 1,050 Toxic 

3. R.M. 29 29 1,000 825 Toxic 

4. G.-M. 16 9 450 160 Euthyroid 
(im OM 18 16 400 360 Toxic 

6. O.B. I4 ‘ 240 100 Euthyroid 
4, K.V. | — — I ,000 1,250 Toxic | 
8. K.J. =- — 215 go Euthyroid 
o. S.D. — — 167 84 Euthyroid 
10. M.M. _ — 340 130 Euthyroid 
11. B.W. _ = 334 IIO Euthyroid 
12. S.W. _ — 250 77 Euthyroid 
13. LB. _ — 350 160 Euthyroid 


* It was not felt justified to perform suppression studies using I™ in the younger patients. 
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proved very helpful in the occasional pa- 
tients in whom early confirmation of thy- 
roid status is desirable. In this situation, 
blood is taken for in vitro tests prior to the 
commencement of the quantitative thy- 
roid scanning. There appears to be little 
justification for routinely performing I"! 
uptake studies on young patients in whom 
the diagnosis of thyrotoxicosis is queried. 
The scanning technique is not essentia! for 
uptake studies with Tc®®*"O; which can be 
performed satisfactorily with the standard 
probe systems generally available or utiliz- 
ing the gamma camera for carotid-thyroid 
transit time studies.! 15 

Tc**=O7 has already been shown to be as 
reliable as I! in suppression studies.3 %1! 


249 COUNTS OVER SUBMANDIBULAR GLANDS 
220 
2 
200 Aa a Euthyroid (50) 
E a Thyrotoxic (15) 
180 aa 
160 a 
â 
140 as 
120 Adta 
G oe 
`< AAAAAA 
$ 100 aa 
‘~ a 
2 AAdA 
= a4 
8 80 A 
60 $ 
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Fic. 3. Scattergram of submandibular counts depict- 
ing Tc*™O; 20 minute uptakes in co euthyroid and 
15 thyrotoxic patients. 
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Fic. 4. Thyrotoxic gland: 3,000 c.p.s./mc. 


This was confirmed in our small series and, 
in addition, the appearance of the thy- 
roid scans themselves was characteristic. In 
the typical thyrotoxic patient no back- 
ground activity was present and the sub- 
mandibular glands were not visualized 
(Fig. 4). In contrast, in the euthyroid pa- 
tients, extrathyroidal neck radioactivity 
and the submandibular glands were always 
visualized (Fig. 5). Following suppression, 
the activity in the submandibular glands 
usually exceeded the thyroid which was 
poorly delineated in the euthyroid group 
(Fig. 6, 4 and B), whereas in non-suppres- 
sible glands there was no significant change 
(Fig. 7, 4 and B). Quantitative estimations 
of the submandibular gland were per- 
formed, as it was important to confirm that 
the submandibular Tc®™O;r activity did 
not exceed the euthyroid level, although 
this had previously been noted in a study 
on a small number of patients.’ It is helpful 
to incorporate the submandibular glands 
on the scans, as in addition to the charac- 
teristic appearances noted in different 
functional thyroid states, it does prevent 
erroneous results due to incorrect dosage 
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given or misreading of the count rate. 
This technique provides a safeguard against 
these events, as the appearances of the 
scans are quite independent of the dose of 
Tc%™O; administered to the patient. Al- 
though uptake readings were routinely 
taken at 20 minutes it was noted through- 
out the study that maximal thyroid uptake 
occurred between 15 and 25 minutes, with 
minimal change during this time, so that 
precise timing may not be critical. 

The appearances in thyrotoxicosis facti- 
tia are striking and we have had 3 such 
cases (Fig. 8). QTS is a rapid and simple 
method of confirming this entity. 

QTS is more informative than the usual 
uptake studies in so far as it combines a 
functional with a visual display of the 
thyroid gland and is thus comparable with 
dynamic thyroid studies performed on the 
gamma camera. In addition, the activity 
in different parts of the gland can be as- 








Fic. 6. Euthyroid gland. (4) Presuppression 315 c.p.s./mce. 
(B) Postsuppression 90 c.p.s./me. 
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Fic. 7. Thyrotoxic gland. (4) Presuppression 400 c.p.s./mc. (B) Postsuppression 
360 c.p.s./me. Patient No. 5 (D.L.) in Table 1. 


w ) 
e — BBs 


Fic. 8. Scan in thyrotoxicosis factitia: 66 c.p.s./me. 
Note nondelineation of thyroid gland with rela- 
tively prominent submandibular glands: 105 ¢.p.s. 
/mc. Thyroxine iodine 10.1 wg. per cent. 





sessed and this in itself can be helpful as 
is demonstrated in Figure g, in which the 
patient was thought to have a toxic nodule 
clinically, but subsequent scans showed the 
nodule in question to be suppressed with 
diffuse increased activity in the remainder 
of the gland. Readings can similarly be 
taken over hot and cold areas, respectively, 
and following radioiodine therapy, the re- 
sponse to treatment can be assessed with a 
fair degree of accuracy. The performance 
of the thyroid scanning following initial 
Tc®"O; readings involves little extra work 
and only takes an additional 10-15 min- 
utes. This is worthwhile as the scan may be 
helpful in determining the management of 
a particular patient and, in the case of 
radioiodine therapy, the optimum dosage 
to be given. 

The technique used in this study differs 
significantly from all previously described 
thyroid uptake studies. It has always been 
the practice to determine the activity of the 
entire thyroid gland as a percentage of the 
total dose of radionuclide (I! or Tc**™O7) 


712 





Fic. 9. Thyrotoxic gland. Markings indicate palpable 
midline nodule. Right lobe: 4,285 c.p.s./me. Left 
lobe: 2,142 c.p.s./me. 


administered to the patient. In QTS only 
the absolute activity in a small well- 
defined area of thyroid tissue 1s measured. 
It has been shown that there is a variation 
in count rate dependent upon the type of 
gland, but even so, the results remain valid 
(Fig. 2). It is, however, important to ap- 
preciate that the results are least reliable 
in elderly patients with large multinodular 
goiters (Fig. 10). I'*! uptake studies have 
similarly been shown to be less dependable 
in this group of patients.” It is of interest 
that QTS was more reliable (Table 11) than 
I"! uptake studies in 3 patients with a hot 
nodule and 1 with a retrosternal goiter. The 
reason for this is uncertain, but it may be 
related to the relatively greater thickness 
of the toxic nodule as compared to a hyper- 
active gland with diffuse uptake. The latter 
situation is superior for counting with a 
nonfocusing (flat field) collimator, as is used 
for all I! uptake studies. In the patients 
with solitary toxic nodules, the suppressed 
portion of the thyroid gland does not con- 
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tribute significantly to the count rate, 
whereas in retrosternal goiter not all of the 
gland will be in the field of view of the col- 
limator. These factors do not apply in 
QTS where a focusing collimator is used. 
We have recently had 2 more patients with 
solitary toxic nodules, not included in this 
series, with elevated Tc®®™O;7 levels (1,000 
c.p.s./me and 1,150 c.p.s./mc, respec- 
tively), and 2 hour I"?! uptakes in the normal 
range (both 18 per cent). In those few cases 
with equivocal results the triiodothyronine 
suppression tests have always helped to 
arrive at the correct diagnosis (Table m1). 

This study was designed to assess the 
reliability of QTS in the diagnosis of 
thyrotoxicosis only. In the few cases of 
hypothyroidism in which it was used, per- 
technetate uptake was usually decreased, 
except in I patient with Hashimoto’s dis- 
ease where it was increased. The value of 
pertechnetate studies in Hashimoto’s dis- 
ease has already been documented.® 


CONCLUSION 


Quantitative Thyroid Scanning (QTS) 
is a simple, reliable and informative test 
of thyroid function and preferable in many 
ways to I’! uptake studies in the diagnosis 
of thyrotoxicosis. 





> 


Fic. 10. Toxic multinodular retrosternal goiter: 200 
c.p.s./mc. Patient No. 6 (W.T.) in Table 1. At 
postmortem examination 7 months following this 
scan, the gland weighed 200 gm. 
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The information provided is comple- 
mentary to im vitro thyroid function tests 
and is likely to remain so, despite the recent 
advances in the latter field. Calculation 
of extrathyroidal neck radioactivity and 
percentage uptake would not appear to be 
an essential prerequisite for satisfactory 
intravenous Tc*™O; thyroid function stud- 
les. 

Quantitative thyroid scanning is not 
suitable as a routine screening test, but is a 
valuable examination in the diagnosis of 
thyrotoxicosis. 


Department of Nuclear Medicine 
Repatriation General Hospital 
Melbourne, Victoria, 3077 
Australia 
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AN UNUSUAL CONCENTRATION OF RADIO- 
PERTECHNETATE IN A PATIENT WITH 
THYROID CANCER* 


By JACQUES LAMOUREUX, M.D., Pu.D. 


MONTREAL, QUEBEC, CANADA 


Cree et al! recently reported an 
unusual concentration of radioiodide 
in the nonlactating breasts of 1 of their 
patients investigated for lung metastases 
after thyroidectomy for carcinoma of the 
thyroid. 

In their review of the literature, they 
found only I previous report of such a con- 
centration of radioiodide in nonlactating 
breasts of thyroidectomized females.’ The 
rarity of this observation merits the report- 
ing of additional cases. 

In this article, a similar response, but 
with Tc**™O;, is presented. 


REPORT OF A CASE 


A single 19 year old female with a histologi- 
cally proven papillary and follicular adeno- 
carcinoma of the thyroid, for which total thy- 
roidectomy had been carried out 13 years 
previously, was investigated for a possibility of 


lung metastases. At the time of scanning, she 
was complaining of menstrual irregularities of 1 
year’s duration and had just been submitted to a 
T.S.H. stimulation test of 5 days’ duration. 

A thoracic scan was obtained immediately 
after administration of 4 mc Tc®™Op (Fig. 14) 
and again 3 hours later (Fig. 1B). No lung le- 
sions were demonstrated on the scans; how- 
ever, on the delayed scan of the chest, the 
breasts were clearly revealed (Fig. 1B). 


DISCUSSION 


It is not too much of a surprise to en- 
counter this response with Tc®™O;, once 
the phenomenon has been observed with 
radioiodide, since their respective metabo- 
lism in various parts of the body follows 
many similar pathways. 

Meighan and Dworkin? reported re- 
cently an uptake of Tc®"Or in the mam- 
mary gland tissue of a completely thyroid- 





Fic. 1. (4) Scan obtained immediately after administration of 4 mc Tc™Oy;. No uptake is seen in the area 
of mammary gland tissue. (B) Scan obtained 3 hours later. Uptake is now seen in the area of mammary 


gland tissue. 


* From the Division of Nuclear Medicine, Department of Radiology, Notre-Dame Hospital and University of Montreal School of 


Medicine, Montreal, Quebec, Canada. 
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ectomized 55 year old female. The chest 
scan was obtained half an hour after ad- 
ministration of § mc Tc**=O;. However, 
no significant uptake was reported in the 
area of the breasts in the same patient 
when a chest scan was obtained 24 hours 
after administration of 1 mc I'*!, No expla- 
nation was offered for this discrepancy. 


CONCLUSION 


The few observations reported to date in 
the literature were all made, to our knowl- 
edge, in thyroidectomized patients. This 
may be due to the fact that radioiodide and 
radiopertechnetate chest surveys are rou- 
tinely performed almost only in thyroid- 
ectomized patients. Along this line of 
thought, we reviewed some of our per- 
technetate chest scans obtained on the 
Dynapix, a large area rectilinear scanner, 
for other conditions such as pericardial ef- 
fusion. In rare cases, trace amounts of the 
radionuclide could be suspected over the 
breast areas in nonlactating euthyroid 
patients. 
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Nonlactating breasts have the potential 
to concentrate radioiodide and _ radioper- 
technetate at levels detectable on scans. 
In this paper, the most striking case en- 
countered in our laboratory is presented. 


Division of Nuclear Medicine 
Department of Radiology 
Hôpital Notre-Dame 

1560 Sherbrooke East 
Montreal, Quebec, Canada 
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this manuscript. 


REFERENCES 


1. Ganatra, R. D., Armara, S. H., and SHARMA, 
S. M. Unusual site of radioiodide concentration 
in patient with thyroid cancer. Y. Nuclear Med., 
1972, 13, 777: 

. Mercuan, J. W., and Dworkin, H. J. Failure to 
detect I positive thyroid metastases with 
mT c. F. Nuclear Med., 1970, 17, 173-174. 

3. Sirrerson, B. W., and Anprews, G. A. Introduc- 

tion to thyroid scanning. In: Progress in Medi- 
cal Radioisotope Scanning. Oak Ridge, ORINS, 


1962, pp. 279-295. 


i) 


AUGUST, 1974 


DIAGNOSIS OF BARRETT’S ESOPHAGUS 
WITH RADIOISOTOPES* 


By FELIPE GORDON, M.D., JOSE RAMIREZ-DEGOLLADO, M.D., RODRIGO MUNOZ, M.D., 
ALFREDO CUAREN, M.D., and LUIS LANDA, M.D. 


MEXICO, MEXICO 


HE replacement of the normal strati- 

fied squamous lining of the lower esoph- 
agus by columnar epithelium similar to 
that of the stomach is known as Barrett’s 
esophagus. 

Patients who have this disease develop 
in most cases esophagitis and ulceration, 
the usual symptoms being retrosternal 
and epigastric pain, pyrosis, belching, 
dysphagia, and sometimes hematemesis. 

Diagnosis of this condition is attempted 
by a roentgenologic study of the upper 
gastrointestinal tract with barium contrast 
medium, by which stenosis of the distal 
part of the esophagus and ulceration are 
usually found, and by esophagoscopy with 
measurements of the motility and mucosal 
electrical potentials. 

With these techniques, the diagnosis 
may be strongly suspected, and 1s usually 
confirmed by mucosal biopsy and surgery. 

In this report, we describe the applica- 
tion of another diagnostic procedure, mak- 
ing use of radioisotopes, based on the se- 
lective concentration of Tc®™ pertechne- 
tate by the ectopic gastric mucosa found 
in this disease. 


MATERIAL AND METHOD 


The radioisotopic technique was used 
in a group of 15 persons who were consid- 
ered to have no disease of the upper gastro- 
intestinal tract and whose findings were 
considered normal. The patients of this 
group received the radioisotope for brain 
scanning, which was performed after the 
application of this method. 

A second group of 7 patients suspected 
of having Barrett’s esophagus was studied 
with the same method. These patients had 


been previously examined by roentgeno- 
logic and endoscopic conventional methods. 
Subsequently, the diagnosis was confirmed 
in every case by mucosal biopsy and by 
surgery. In all cases of suspected Barrett's 
esophagus, 5 millicuries Tc" pertechne- 
tate was administered endovenously with- 
out any previous preparation. In all subjects 
considered for control, a standard dose for 
brain scanning (15 mc) was used. 

With the patient standing, in order to 
avoid reflux of gastric contents from the 
stomach into the distal esophagus, scinti- 
graphic images were obtained every § min- 
utes after the injection, for a total of 40 
minutes. The optimal images were ob- 
tained between 20-30 minutes. For each 
image, 300,000 counts of radioactivity were 
accumulated. 

The scintigraphic images were made 
with a Nuclear Chicago H.P. Anger cam- 
era, provided with a 28.75 cm. (11.5 inch) 
crystal detector, annexed to a 4096 chan- 
nel data processor. Analogue or digitized 
information in black and white was re- 
corded on Polaroid film. 


RESULTS 


In all cases considered as normal, the 
images showed a uniform concentration of 
the radioisotope by the gastric mucosa, 
with a clear limitation of the profile of the 
organ (Fig. 1). In 1 case the air which is 
usually present in the gastric fundus 
created an image of decreased concentra- 
tion in this region. 

In all cases of Barrett’s esophagus, apart 
from the normal concentration in the 
stomach, concentration of the radioisotope 
was also observed in the distal esophagus, 


* From the Servicio de Medicina Nuclear, Hospital General del Centro Médico Nacional, México 7, D.F., México. 
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Fic. 1. Upper row. Tc9™ pertechnetate scintigraphic images of 7 cases of Barrett's esophagus. 
Lower row. Scintigraphic images of 5 normal cases. 


+ 





Fic. 2. Barrett’s esophagus. Case 6. (4) Scintigraphic image. (B and C) Roentgenographic images. 
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Fic. 3. Barrett’s esophagus. Case 5. (4) Scintigraphic image. (B and C) Roentgenographic images. 


corresponding to the location of the ectopic 
gastric mucosa (Fig. 1-3). In every case, 
the scintigraphic findings had a good corre- 
lation with the previous roentgenologic 
and endoscopic findings and the findings 
noted at surgery. 


DISCUSSION 


In 1950, Barrett! described a condition, 
with congenital etiology, in which the 
squamous stratified epithelium of the 


lower esophagus was replaced by columnar 


epithelium similar to that of the stomach. 

In 1958, Wolf and his co-workers® pro- 
posed a second theory, assuming that this 
condition could be due to a pathologic 
process during fetal development. In sup- 
port of this theory, they cited the persis- 
tence of islets of columnar epithelium 
within the squamous epithelium of the 
esophagus—the area where the ulcers de- 
scribed by Barrett were localized. 

In 1960, Goldman and Beckman‘ dem- 
onstrated the gradual appearance of co- 
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lumnar epithelium in the lower esophagus 
after a prolonged period of irritation pro- 
duced by reflux of acid gastric juice. 

Recently, Burgess ef al. described a 
linear ulceration and esophagitis in 14 of 17 
patients with Barrett’s esophagus. These 
findings in the human have been corrobo- 
rated by the results of experimentation in 
animals, in which columnar epithelium 
developed in the esophageal mucosa after 
removal of the squamous epithelium of the 
lower esophagus and establishment of re- 
flux by cutting the inferior sphincter. 

The radioisotopic method is based on the 
use of Tc®™ pertechnetate which shows 
selective concentration in the gastric 
mucosa. Tc®™ pertechnetate is obtained 
by eluting a Mo%™-Tc™ generator with 
normal saline solution. The process is per- 
formed aseptically. Tc®*™ has a half life of 
6 hours and emits a monoenergetic gamma 
photon of 140 kev., which reduces the 
radiation received by the patient and 
adapts perfectly to the collimators of the 
Anger camera. 

Pertechnetate ion replaces the anions of 
the elements of Group VII and, when in- 
troduced into the body, is accumulated by 
the thyroid, the salivary glands and by the 
gastric mucosa, as well as by other organs, 
but not by the esophagus. It has been ef- 
fectively used as a diagnostic aid, mainly 
for brain scanning.® Its concentration by 
the gastric mucosa is the basic principle for 
the use of this radioisotope in the detection 
of ectopic gastric mucosa, as in cases of 
Barrett’s esophagus and Meckel’s diver- 
ticulum. With Berquist eż a/.,2 who described 
their results in 1 case of Barrett’s esopha- 
gus, we have corroborated the usefulness of 
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this method as a new diagnostic aid in such 
cases. 

The radiation dose absorbed by the pa- 
tient is minimal, and permits the use of 
Tc? in amounts ample enough to produce 
a large number of counts of radioactivity, 
which generally improves the diagnostic 
efficiency of the method. 


CONCLUSION 


Diagnosis of Barrett’s esophagus with 
Tc®™ pertechnetate is a fast, easy, reliable 
and innocuous method, that may be used 
as a complementary procedure in the study 
of patients suspected of having this disease. 


Felipe Gordon, M.D. 

Servicio de Medicina Nuclear 

Hospital General del Centro Médico Nacional 
Ave. Cuauhtémoc 330 

México 7, D.F., México 


REFERENCES 


1. Barrett, N. R. Chronic peptic ulcer of oesophagus 
and oesophagitis. Brit. J. Surg., 1950, 38, 175- 
182. 

2. Berquist, T: H., Notan, N.: G. Cartson, H. C. 
and StepHens, D. H. Diagnosis of Barrett’s 
esophagus by pertechnetate scintigraphy. Mayo 
Clin. Staff Proc., 1973, 48, 276-279. 

Burcess, J. N., Payne, W. S., and ANDERSEN, 
H. A. Barrett esophagus: columnar-epithelial- 
lined lower esophagus. Mayo Clin. Staff Proc., 
1971, 46, 728-734. 

4. GoLpMan, M. C., and Beckman, R. C. Barrett 
syndrome: case report with discussion about 
concepts of pathogenesis. Gastroenterology, 1960, 
3G, 104-110. 

g. MıkoLajKów, A., and Cuomickt, O. A. Scanning 
of stomach with °™Tc. Digestion, 1970, 3, 357- 
367. 

6. Wo tr, B. S., Marswak, R. tH; and Som, M. L. 
Peptic esophagitis and peptic ulceration of 
esophagus. Am. J. RoENTGENOL., Rap. THER- 
APY & Nuc.Lear MED., 1958, 79, 741-759. 


SS) 


AUGUST, 1974 


CLINICAL EVALUATION OF PREOPERATIVE LIVER 
SCINTIGRAPHY IN GASTRIC CAR- 
CINOMA PATIENTS* 

By KATSUSHI WATANABE, M.D., KENJIRO KAWAHIRA, M.D., 


and KEIICHI MATSUURA, M.D. 
FUKUOKA, JAPAN 


ECENT Japanese advances in tech- 
niques for roentgenologic examination 
of the stomach, in endoscopy, and in biopsy 
have increased the detection rate of early 
gastric carcinoma, whose infiltration 1s still 
localized to the mucosa or submucosa.’ 
However, the majority of gastric carcino- 
mas are still detected after the cancer cells 
have reached the serosa."4 Hereinafter, the 
latter condition is referred to as the “pro- 
gressive stage of gastric carcinoma.” 

In this progressive stage, the rate of 
metastasis to the liver is high. Autopsy 
findings reveal liver metastases in 30-70 
per cent of gastric carcinoma.?45-1° The de- 
tection rate of liver metastases at surgery 
is lower—reportedly between 5 and 15 per 
cent.!? It is very important to know whether 
liver metastases are present when thera- 
peutic procedures for progressive gastric 
carcinoma are instituted. 

Liver scintigraphy .has been widely ac- 
cepted as an easy, safe method to detect 
liver metastases, but its capability to detect 
metastatic foci is somewhat limited. Pres- 
ent liver scintigraphic techniques: cannot 
detect metastatic foci less than 2 cm. in 
diameter. After they have exceeded 4 cm., 
they are practically always detectable, irre- 
spective of the hepatic site. Therefore, 
the value of liver scintigraphy is dependent 
on the size of metastatic foci in the liver 
when progressive gastric carcinoma is diag- 
nosed. 

Since gastrectomy is often performed for 
gastric carcinoma, even in the progressive 
stage, gross confirmation of liver metasta- 
ses is facilitated. Our experience in corre- 
lating preoperative liver scintigraphy and 


surgical findings in progressive gastric. car- 
cinoma is reported here. 


METHOD AND MATERIAL 


Fifteen minutes after the intravenous 
administration of 250 pe Au!’ colloid or 3 
mc Tc*™ colloid, scanning was performed 
using a scintiscanner (Shimadzu, SCC- 
1soS) with a 5 inchX2 inch Nal crystal, 
and a focusing collimator having either 37 
holes and a 7.5 cm. focus, or 109 holes and. 
an Ir, cm. focus. Frontal and right lateral 
views were obtained in all cases. The scan- 
ning speed was 100 cm./min. In all cases 
photographic records were made; in some, 
recording was by the data blending method 
using a Gaussian filter. 

A total of 1,379 liver scintigraphies were 
performed during 2 years, 150 of which 
were part of preoperative evaluations for 
detecting hepatic metastases from gastric 
carcinoma. These 15ò were the subject of the 
present study. Confirmation methods and 
the results obtained are shown in Table 1. 

Confirmation was by autopsy in 7 cases, 
by laparotomy in 128 cases, and by clinical 
diagnoses in 15 cases. Fifteen of those diag- 
nosed clinically did not have laparotomy 
because of obvious hepatic metastases. 

One hundred and thirty-seven of the 150 
cases had progressive gastric carcinoma; 
and 13, “early”? gastric carcinoma limited 
to the mucosa or submucosa. These 13 were 
preoperatively diagnosed as progressive 
gastric carcinoma. All cases diagnosed as 
“early” gastric carcinoma had no preoper- 
ative liver scintigraphy. The Borrmanni’s 


classification of the 137 progressive gastric 


carcinomas is shown in Table 1. Borr- 


* From the Department of Radiology, Kyushu University School of Medicine, Fukuoka, Japan 812. 
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Tagle Í 
METHODS OF CONFIRMING LIVER METASTASES 
(150 cases) 


Metastases 


Confirmation 


Autopsy 
Laparotomy 
Clinical Diagnosis 
Total 





mann’s Type u and 111 predominated in 85 
per cent of these. In all cases, surgery was 
within 2 weeks of the liver scintigraphy. 


RESULTS 


DIAGNOSTIC ACCURACY 


In 44 cases with liver metastases, 37 had 
space-occupying lesions scintigraphically, 


‘for a detection rate of 84 per cent. Of 106 


cases, without metastases, 99 had normal 
scintigrams, for an accuracy of 93 per cent. 
The diagnostic accuracy of liver scintig- 
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Tase I] 


_ CATEGORIES ACCORDING TO BORRMANN’S 
CLASSIFICATION OF GASTRIC CANCER 





No. of Cases 
“Early” gastric cancer 13 
9 
II 37 
HI 60 
IV 10 
Unclassifiable I 


raphy in detecting liver metastases was 
g0.7 per cent (136/150), as shown in Table 
mr. No liver metastases were. observed in 
the 13 cases with early gastric carcinoma. 


FALSE NEGATIVES AND FALSE POSITIVES 


The reasons for the false negative and 
false positive diagnoses are shown in 
Table rv. 

Among the 44 cases with liver metas- 
tases, there were 7 (16 per cent) false nega- 
tives. Surgery revealed scattered metastatic 
foci less than 2 cm. in diameter in 4. Even 
retrospectively, no scintigraphic abnor- 
malities could be identified in these 4 cases. 

In the remaining 3 patients, metastatic 


TaBLeE III 
SCINTIGRAPHIC DETECTION OF LIVER METASTASIS 


Scintigram 
Liver metastasis 


Present 
Absent 


Total 


True positive 


True negative 


Abnormal Low Activity Area 





Total | 
44 
106 
150 
Cases 

37 

— a 84% 

99 

an. 93% 


I 
Correct diagnosis —~=90.7% 


Gee: 


TABLE IV 


CAUSES OF FALSE NEGATIVE AND FALSE POSITIVE 
CASES: A RETROSPECTIVE ANALYSIS 








7 
False negative — = 15.9% 


44 
I. <2 cm. diameter metastatic foci 4 cases 
2. Overlooking abnormal low activity 

areas on scintigrams 3 cases 

False positive — = 6. 6% 
106 

1. Error due to gallbladder fossa at 

inferior hepatic margin 2 cases 
2. Error due to unsatisfactory 

examination 2 cases 
3. Displacements and thinning due to 

extrahepatic tumors suggesting 

metastasis 3 cases 





foci larger than 4 cm. in diameter were 
demonstrated at laparotomy. Retrospec- 
tively, review of these 3 cases suggested pos- 
sible low activity areas on the scintigrams 
caused by metastatic foci. In one of these, a 
metastatic focus in the left hepatic lobe 
was misinterpreted as an area of low activ- 
ity because this lobe itself was thin. In the 
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second case a well-defined defect in the 
lower portion of the right hepatic lobe was 
regarded merely as a deformity of the liver. 
In the third, an irregular defect extending 
from the right hepatic lobe to the portal 
fissure was overlooked. 

Seven (6.6 per cent) of the 106 cases 
proved to be false positives, because the 
low activity areas on the scintigrams have 
been attributed to space-occupying lesions. 
Retrospectively, 2 of these show isolated 
defects in the inferior portion of the right 
lobe. A low activity area due to the gall- 
bladder was misdiagnosed as a metastasis. 
Small patchy hepatic defects in 2 cases were 
misdiagnosed as metastases. These mis- 
diagnoses were due to statistical variations 
in counting rates because of poor radio- 
active uptakes in damaged livers. In the 
remaining 3 cases, central defects were ob- 
served in the lateral views of the right 
hepatic lobe (Fig. 1), in the inferior and 
central portion of the left hepatic lobe 
(Fig. 2), and in the central portion of the 
left hepatic lobe (Fig. 3). Even retrospec- 
tively, these defects did not merely suggest 
normal variations. At surgery, however, no 
liver metastases were found. 





Fic. 1. (4 and B) False positive case. 


(A) In the anterior view, there is an area of decreased activity due to thinning of the left hepatic lobe. 
(B) In the right lateral view, there is a well-defined small defect in the center of the right lobe, suggesting 
hepatic metastasis. However, no liver metastasis was found at surgery. 
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Fic. 2. False positive case. 

In the anterior view, there is decreased activity 
in the left hepatic lobe and porta hepatis. This 
was suspected to be hepatic metastasis. However, 
at surgery no liver metastasis was observed. 


SCINTIGRAPHICALLY DEMONSTRATED LIVER 
METASTASES IN HEPATOMEGALY 


In hepatomegaly due to metastases, the 
foci are often relatively large, facilita-ing 
scintigraphic detection (Fig. 4 and 5). 
Without hepatomegaly, metastases are 
usually so small that they are detected 
only with difficulty. Since palpability is the 
simplest index of hepatomegaly, liver szin- 
tigraphy as a preoperative examination was 
evaluated in relation to palpation of the 
liver. The results are shown in Table v. 





bo 


Fic. 3. False positive case. 
In the anterior view, there is a well-defined 
defect in the central portion of the left hepatic 
lobe. Surgery revealed no abnormality of the liver. 
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Nic. 4. Hepatic metastases associated with hepato- 
megaly. 
The liver is enlarged with multiple areas of de- 
creased activity in both lobes. 


The liver was palpable in 50 of the 150 
cases. In 28 (56 per cent) of these, metas- 
tases were confirmed. In these 28, the foci 
were scintigraphically detected in 25 (89 
per cent). In the 100 with nonpalpable 
livers, metastases were confirmed in 16 (16 
per cent). Among these 16, metastases were 
scintigraphically detected in 12 (75 per 
cent). Ninety per cent of the metastases in 
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Fic. 5. Hepatic metastases associated with hepato- 
megaly. 
There are multiple clear-cut defects involving 
both lobes of the liver. 
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TABLE V 


DETECTABILITY OF LIVER METASTASES SCINTIGRAPHICALLY EVALUATED IN RELATION TO HEPATOMEGALY 














Metastases Detected 





Palpability of Liver Metastases S-invieraphically 

28 25 

Palpable 50 cases — cases — CASES 
50 28 

(567%) (89.27%) 
16 12 

Not palpable 100 cases => GASES — cases 
100 16 

(167%) (75.0%) 





palpable livers were detected scintigraphi- 
cally, as compared to a detection rate of 75 
per cent among those not palpable. In all 3 
cases with palpable livers and undetected 
metastases, the scintigraphically demon- 
strated defects were erroneously inter- 
preted. In 4 cases with nonpalpable livers, 
whose metastases were undiagnosed, all 
foci were less than 2 cm. and undetectable 
scintigraphically. In 10 of the 44 with me- 
tastases, but nonpalpable livers and nor- 
mal liver function studies, the preoperative 
detection of liver metastases by liver scin- 
tigraphy was of great value. Figures 6, 7 





2. 
s Py’ 
prs 
t 









and 8 show the liver scintigrams of these 
cases. 


DISCUSSION 


There are numerous reports that the 
diagnostic accuracy of liver scintigraphy 
in detecting space-occupying lesions is 
about 80 per cent.}:3+10,13,16,17 

We compared the surgical and preopera- 
tive liver scintigraphic findings in 150 cases 
diagnosed as progressive gastric carcinoma, 
and found a go per cent correlation as to 
the presence of liver metastases. According 
to Ozarda and Pickren" 11 per cent of liver 





Fic. 6. (4 and B) Small hepatic metastases without hepatomegaly detected scintigraphically. 
(4) In the anterior view, the distribution of activity is uniform and appears normal. (B) In the right 
lateral view, there are 2 focal defects in the anterior portion of the right lobe. At surgery metastatic foci 


were found in this portion, as suggested by the scan. 
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Hic. 7. (4 and B) Small hepatic metastasis without hepatomegaly detected scintigraphically. 
(4) In the anterior view, there is no evidence of metastasis. íB) In the right lateral view, there is a focal 
defect in the posterior portion of the right hepatic lobe. Surgery revealed a hepatic metastasis in the same 


portion. 


metastases do not appear on the liver sur- 
face, so that liver metastases may be 
missed at laparotomy. Metastases less than 
I cm. in size and deep in liver tissue may be 
undetectable, not only scintigraphically, 
but also at surgery. Despite this, we found 
good correlation between scintigraphy and 
laparotomy when these were within 2 weeks 
of each other. 


There were 7 (16 per cent) false negative 
cases: 4 with small metastatic foci unde- 
tectable scintigraphically; and 3 whose 
findings were erroneously interpreted. In 
the latter, more careful observation of the 
scintigrams might have facilitated detec- 
tion. Forty (go per cent) of the 44 cases had 
liver metastases large enough for scinti- 
graphic detection. It is notable, however, 





Hic. 8. (4 and B) Small hepatic metastasis without hepatomegaly detected scintigraphically. 
(4) In the anterior and (B) right lateral views there is a well-defined small defect in the anterosuperior 
portion of the right hepatic lobe. A hepatic metastasis 4 cm. in diameter was found in this portion at 


surgery. 
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that ro per cent had scintigraphically un- 
detectable foci. False negative detection 
rates for such lesions range from § to 20 
per cent: Nagler et al? reported 17 per 
cent; Smith and Williamsi? 9.1 per cent; 
Gutierrez ef al. §.5 per cent; Ariel et al? 
5.1 per cent; Rossi and Gould” 19 per cent; 
and Jhingran et al} 17 per cent; underscor. 
ing the limitations in the scintigraphic de- 
tection of liver metastases. 

There were 7 (6.6 per cent) false posi- 
tives in the present series. Low activity 
areas on liver scintigrams occur for various 
reasons. Covington‘ attributed false posi- 
tives to the gallbladder fossa, pressure de- 
fects of tumors, the fossa for the inferior 
vena cava, the porta hepatis, midline ver- 
tebral pressure defects, thinning of the left 
hepatic lobe, and anatomic variations in 
hepatic size, shape, or position. Ironically, 
defects on liver scintigraphy due to other 
than space-occupying lesions have in- 
creased with technical improvements— 
further complicating the detection of small 
metastatic foci. Training in scintigraphic 
interpretation permits discrimination be- 
tween space-occupying lesions and other 
defects, but in some cases such differentia- 
tion is impossible. 

Liver metastases generally cause mul- 
tiple defects on the scintigram. Localized 
central defects in the left or right hepatic 
lobe, even though isolated, strongly sug- 
gest space-occupying lesions, but when in 
the portal fissure or at the lower hepatic 
margin, diagnosis is often difficult. One aid 
in the differentiation is that metastases to 
these regions are-often palpable. As for the 
7 false positives, space-occupying lesions 
were excluded in 4 retrospectively, but in 
3 some question remained. However, con- 
sidering the location and size of the low 
activity area on the scintigrams as shown 
in Figures I, 2 and 3, liver metastases 
should have been easily detectable at sur- 
gery if they were present. Therefore, these 
abnormal findings can be assumed to have 
been due to pressure by extrahepatic tu- 
mors. In fact, in all of the 3 cases, there was 
a large mass in the stomach and an exten- 
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sive infiltration of the regional lymph nodes. 

Extensive liver metastases are often ac- 
companied by hepatomegaly. Ozarda and 
Pickren® reported hepatomegaly at au- 
topsy in 70 per cent of their series with liver 
metastases, while Poulose ef a/.'* noted it in 
46 per cent of their series. Twenty-eight 
(64 per cent) of the 44 cases in the present 
study of liver metastases had palpable 
livers. In hepatic metastases associated 
with hepatomegaly, scintigraphic detection 
is easy because of the sufficient size of the 
metastatic foci. The scintigraphic detection 
rate of liver metastases in fact approached 
89 per cent. Hepatomegaly in patients with 
gastric cancer in the progressive stage may 
be due to other than metastases, and liver 
scintigraphy is especially valuable in de- 
termining whether metastases or other 
causes are responsible. 

However, liver metastases without hep- 
atomegaly occurred in 16 out of Ioo cases. 
Suspicion of metastases was not restricted 
to cases with palpable livers. Theoretically, 
preoperative liver scintigraphy would have 
much more value in detecting early metas- 
tases before the liver becomes palpable. 
Our detection rate for such cases was 75 
per cent, in 12 of 16 cases. All 4 cases with 
scintigraphically undetected metastases in 
normal liver size had small metastatic foci 
less than 2 cm. in diameter. 

Among 150 cases diagnosed as progres- 
sive gastric carcinoma and 4 of 44 with liver 
metastases, only 4 had metastases con- 
sidered undetectable, indicating the great 
value of preoperative liver scintigraphy in 
progressive gastric carcinoma. 


SUMMARY 


The surgical and liver scintigraphic find- 
ings were compared for evaluation of pre- 
operative diagnostic value in 150 cases of 
gastric carcinoma with extension to the 
muscularis and serosa. There was correla- 
tion in 90 per cent of the cases, with a false 
negative rate of 16 per cent, and a false 
positive rate of 6.6 per cent. 

Liver metastases were detected in 89 per 
cent, when the liver was palpable, com- 
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pared to 75 per cent in those with nonpal- 
pable livers. Four of the 150 cases had 
small scintigraphically undetectable met- 
astatic foci. Although search for liver me- 
tastases at laparotomy may be inconclusive 
in confirming the presence of metastases, 
our scintigraphic detection rate correlated 
closely with the surgical findings. Preoper- 
ative liver scintigraphy is therefore con- 
sidered to be of great diagnostic value. 


Katsushi Watanabe, M.D. 
Department of Radiology 

Kyushu University School of Medicine 
Fukuoka, Japan 812 
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THE USE OF MULTIPLE RADIONUCLIDE IMAGING 
TO DIFFERENTIATE THE FOCAL 
INTRAHEPATIC LESION* 


By LAWRENCE R. MUROFF, M.D., and PHILIP M. JOHNSON, M.D. 


NEW YORK, NEW YORK’ 


COEN EONA imaging of the liver 
with radiocolloids is acceptably sensi- 
tive, but notably nonspecific, in diagnosing 
focal intrahepatic disease. A negative de- 
fect can result from primary or metastatic 
tumor, abscess, cyst, hemangioma, or ad- 
vanced cirrhosis.“ Recent reports suggest 
that evaluation of a defect detected by the 
conventional colloid study can be aided by 
additional imaging with tracers having 
diferent metabolic and chemical proper- 
tjeg.!:5:8.11,12,16,18 

An important diagnostic characteristic 
of an intrahepatic mass lesion 1s its vascu- 
larity relative to that of surrounding nor- 
mal liver tissue. Blood pool scanning, used 
in conjunction with the conventional col- 
loid scan, has proven helpful in assessing 
the vascularity of a lesion as compared 
with normal hepatic sinusoidal blood flow. 
The “vascular” intrahepatic lesions in- 
clude: hepatoma, hamartoma, aneurysm, 
adenoma, hemangioma and a minority of 
metastatic lesions. The “avascular” or 
“hypovascular” lesions include: cyst, ab- 
scess, infarction, the cirrhotic pseudomass, 
and most metastases. 

In#%=C],; at pH 1.7 binds to transferrin 
in vivo, and thus is an excellent agent for 
blood pool scanning. Its photon energy of 
390 kev. is easily discriminated from 
Tc’-sulfur colloid by spectrometry, and, 
therefore, blood pool scanning can imme- 
diately follow the colloid study. 

Another diagnostic characteristic is the 
ability of a lesion to incorporate Se™- 
selenomethionine. The uptake of this agent 
is related to protein synthesis. It has also 
been postulated that there is correlation 


between organ blood flow and Se™-seleno- 
methionine uptake; however, this relation- 
ship is not constant.’ 

Dual radionuclide scanning, long utilized 
in the evaluation of renal lesions,?:" is now 
finding increasing use in the diagnosis of 
the focal intrahepatic lesion. 18111218 

It is the purpose of this paper to present 
our experience with 35 patients having 
hepatic mass lesions studied with 2 or more 
radiopharmaceuticals and to propose a 
systematic approach to evaluate intra- 
hepatic lesions. 


MATERIAL AND METHOD 


All patients had large focal intrahepatic 
defects detected on the conventional col- 
loid liver scan using 3 mc Tc®®™-sulfur col- 
loid. Each patient underwent blood pool 
scanning with 3-5 mc In"=(], at pH 1.7, 
usually performed without delay. Six pa- 
tients also received 300 uc Se’-selenome- 
thionine and were scanned at 2 and 24 
hours post injection. The scans were evalu- 
ated according to criteria described below. 
All studies were performed using a Nuclear- 
Chicago Pho/Gamma HP camera with ap- 
propriate collimation. Biopsy specimens and 
angiographic studies were correlated with 
the results of the scans. 

We are currently utilizing the radio- 
nuclide angiogram in the evaluation of 
patients. After a bolus injection of 1o mc 
Tc®=Q,-, a I minute continual videotape 
data recording is made for later analysis. 
As will be discussed later, this method al- 
lows relative arterial and portal venous 
blood flow to be assessed. 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 19°73. 
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RESULTS 


Of the 35 patients studied, there were 18 
with hepatic metastases, 9 with hepatoma, 
4 with abscess or cyst, 3 with hemangioma, 
and 1 with a hamartoma. On the basis of 
the colloid and blood pool scans, the 
lesions were classified as follows: 

Category 1: Avascular or relatively hypo- 

vascular. 

Category 2: Vascularity approaching or 

equal to that of normal liver. 

Category 3: More vascular than normal 

liver. 

Utilizing the above diagnostic criteria, 
our cases were classified in the manner 
demonstrated in Table 1. 

Six patients with Category 2 lesions 
were scanned with Se”-selenomethionine. 
Four patients with hepatoma showed up- 
take approaching or equal to that of nor- 
mal liver, while 2 patients with metastases 
had little or no uptake of the tracer. 


DISCUSSION 


Recently, Lubin and Lewitus” catego- 
rized intrahepatic lesions on the basis of 
their blood pool as follows: 

Category 1: No blood pool activity. 

Category 2: Blood pool activity less than 

normal liver. 

Category 3: Blood pool activity equal to 

normal liver. 

Category 4: Blood pool activity greater 

than normal liver. 

This classification presents some definite 
problems. In the first place, overlying nor- 
mal liver tissue makes it difficult to decide 
whether or not a study falls into Categories 
I or 2. Secondly, there is a heterogeneity 
of blood activity in several large lesions 
so that some of these lesions show both 
Category 2 and Category 3 activity. 
Finally, with the exception of a heman- 
gioma tears 4), no category proved to 
be diagnostic of any lesion. Yeh and associ- 
ates!® described hepatic perfusion as being 
either good, poor, or absent. Using this 
classification, one encounters the same dif- 
ficulties as described in the classification of 
Lubin and Lewitus.” 
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TABLE | 
CLASSIFICATION OF 3§ PATIENTS WITH 
INTRAHEPATIC LESIONS 
Category 
Diagnosis 
I 2 3 
Cyst or abscess 4 — — 
Metastases 16 2 — 
Hepatoma j” 8 — 
Hamartoma — I — 
Hemangioma — — 3 


* Lesion 95 per cent necrotic and hemorrhagic. 


Our simplified classification has greatly 
reduced difficulties with category place- 
ment. More importantly, it provides a 
more thorough basis for diagnostic accu- 
racy, since each initial category leads to a 
further diagnostic step. For example, 
Category 1 lesions are comprised of cysts, 
abscesses, or metastases (Fig. A-C). 
We have found that when diagnosis is in 
doubt, B-mode ultrasound provides a 
means for differentiation. Abscesses and 
cysts have proven to be relatively trans- 
sonic, while metastases have appeared as 
“solid” lesions. 

Category 2 lesions are usually hepatomas 
(Fig. 2, 4-E), although we found 2 me- 
tastases and 1 hamartoma that exhibited 
considerable blood pool activity. It is for 
these patients that we propose Se’*-seleno- 
methionine scanning. Except for melano- 
ma, most metastatic tumors have mark- 
edly reduced or absent uptake of Se’*-sele- 
nomethionine. Hepatomas, on the other 
hand, usually take up the tracer in concen- 
trations approaching or equaling that of 
normal liver.*:9 

Category 3 lesions are classically heman- 
giomas (Fig. 3, 4-C). To date, there have 
been no reports of hepatomas showing 
greater activity on blood pool scanning 
than normal adjacent liver tissue. Thus, by 
utilizing 3 radiopharmaceuticals and B- 
mode ultrasound, one can, with reasonable 
certainty, differentiate cysts and abscesses 
from solid tumors, most metastases _ f 
hepatomas, and hemangiomas 
other intrahepatic mass lesions. f Aa | 
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Fic. 1. Category 1 Lesion. (A) Tc®™-sulfur colloid scan shows large intrahepatic defects in this patient with 
metastatic disease. (B) In™™ blood pool scan shows the hypovascular nature of these lesions. (C) Celiac 
angiography confirms large areas of relative hypovascularity. 


To better understand the pathophysiol- 
ogy of the lesions studied by scanning, we 
correlated our findings with angiographic 
and histologic data. There was excellent 
correlation between the results of the blood 
pool scans and the actual vascularity as 
seen on angiography and tissue section. 


For example, a hemangioma, because of 
its cavernous vascularity, exhibits more 
blood pool activity than adjacent normal 
liver. A hepatoma, on the other hand, may 
be exceedingly vascular, yet there are 
usually avascular areas of necrosis or 
hemorrhage within the tumor accounting 
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Fic. 2. Category 2 Lesion. (A) Tc*™-sulfur colloid scan shows a large intrahepatic defect in this patient with 
hepatoma. (B) In™™ blood pool scan shows the lesion to have vascularity comparable to normal liver. 
Se”-selenomethionine scans at (C) 2 hours and (D) 24 hours demonstrate marked uptake in the lesions. 
(Æ) Superior mesenteric angiography demonstrates a replaced right hepatic artery supplying a richly 
vascularized hepatoma. 
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Fic. 3. Category 3 Lesion. (A) Tc™-sulfur colloid scan shows a large intrahepatic defect in this patient with 
a hemangioma. (B) In™38" b ood pool scan shows the lesion to be more vascular than surrounding normal 
liver. (C) Celiac angiography confirms the large cavernous hemangioma. 
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for the heterogeneity of the blood pool 
often seen with hepatomas. 

In an attempt to increase the specificity 
of preoperative diagnosis, newer procedures 
to evaluate the intrahepatic mass lesion 
will be utilized with greater frequency. 
Tumor-localizing agents such as Ga* ci- 
trate, In'™Cl;, and In''-bleomycin have 
aided in this evaluation.*+6-8:10.1417 How- 
ever, experience with these agents is 
limited, and preliminary reports are often 
contradictory. 

We believe that dynamic radionuclide 
angiography will prove valuable in assess- 
ing the contribution of arterial and venous 
blood flow to the liver, as well as the rela- 
tive vascularity of intrahepatic mass le- 
sions (Fig. 4, Æ—F'; and 5, 4 and B). Most 
tumors are supplied by the hepatic artery 
and show prompt visualization during the 
arterial phase of the study. Normal liver, 
which derives up to 80 per cent of its blood 
supply from the portal vein, is not well 
visualized until the venous phase. Thus, 
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is 


dynamic radionuclide angiography pro- 
vides additional information not obtained 
with the In!!"C]; blood pool scan. 


CONCLUSION AND SUMMARY 


Thirty-five patients with various focal 
intrahepatic lesions were evaluated with 
multiple radionuclides. 

Comparison of the blood pool scans with 
angiography and histology demonstrated 
an excellent correlation of these studies. 

Diagnostic accuracy was improved by 
separating the blood pool scans into 3 
categories. Each category suggested, at 
most, one further study to provide specific 
diagnostic information. Thus, by utilizing 
3 radiopharmaceuticals, one can be more 
specific in preoperative diagnoses. 


Lawrence R. Muroff, M.D. 
Department of Nuclear Medicine 
University Community Hospital 
P.O. Box 17735 

3505 N. 31st Street 
Tampa, Florida 33612 





Fic. 4. Dynamic Radionuclide Angiogram. Following a 10 mc Tc**™Oj-intravenous bolus injection, a con- 
tinuous videotape data recording was made. Serial scintiphotographs obtained at (4) o-11 sec.; (B) 11-18 
sec.; (C) 18-27 sec.; (D) 27-36 sec.; (E) 36-54 sec.; and (F) 54-69 sec. confirm the large avascular areas 


in this extensively necrotic hepatoma. 
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areas of interest can be selected for study of rela- 
tive vascularity. Areas and c were located within 
the tumor; area a is normal liver tissue. (B) A 
graphic representation of the selected areas demon- 
strates poor vascularity of the tumor as compared 
with normal liver. Surgical exploration confirmed 
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THE VALUE OF Tc*-DIPHOSPHONATE (HEDSPA) 
AS A SKELETAL SCANNING AGENT" 


By J. PAPADIMITRIOU, M.D.,t M. VEZERIDIS, M.D., M. CONSTANTINIDIS, Px.D., 
E. CHIOTELIS, Pu.D., C. CONSTANDINIDIS, M.D., and C. TOUNTAS, M.D. 
ATHENS, GREECE 


BONE metastatic lesions present numer- 
ous difficulties, due to occasiona! in- 
ability of the conventional roentgeno- 
graphic methods to establish the diagnosis. 

Synthesis and both experimental? and 
clinical application® of the disodium salt 
of phosphonate (HEDSPA) labeled with 
Tc**= seem to open new horizons in the 
era of bone scanning. The compound used 
is quite innocuous in bone formation,‘ 
and more stable compared to inorganic 
polyphosphates, while its ability to be 
labeled with Tc®™ provides the physician 
with a useful radiopharmaceutical for 
clinical application entailing a low radia- 
tion dose administration.! Calculations on 
the dose delivered by Tc®™-HEDSPA 
compare favorably with those of other 
agents;' i.e., Sro’™, Sr and E'S, 


MATERIAL AND METHOD 


Experiments were carried out in 1¢ rab- 
bits, a dose of 400 uc being injected in the 
marginal ear vein. The experimental ani- 
mals were divided into 5 groups (3 rabbits 
each); were sacrificed at 1, 2, 6, 12, and 18 
hours; and the radiation ratio of the skele- 
tons to the remaining organs was calculated 
(the concentration in the urine is not in- 
cluded). 

Clinically, the skeletons of 21 patients 
with known or suspected bone metastatic 
lesions were imaged with a scintillation 
camera,* after the intravenous administra- 
tion of Tc®*=_diphosphonate in doses of 12 
mc, which contained 0.5 mg. of carrier di- 
phosphonate. Multiple posterior and ante- 
rior Polaroid photographs were obtained, 
when necessary. 


* PHO-Gamma II, Nuclear Chicago, U.S.A. 


RESULTS 


The images obtained in all cases were of 
a very satisfactory quality. Referring to 
the best timing for scanning due to the 
rapid background disappearance of this 
agent, photoscans can be obtained after 30 
seconds. However, the optimum time ranges 
between 12 and 18 hours, as indicated in 
our experimental study, which showed a 
gradually improving target to nontarget 
ratio (Table 1), based on the time elapsed, 
up to 18 hours. Eighteen of our patients 
had had roentgenographic evidence of bone 
metastatic lesions from known primary 
tumors (Table 11). In 3 patients, treated for 
carcinomas of the breast, kidney and the 
colon, metastatic lesions of the vertebral 


TABLE | 


RATIO OF RADIATION OF TARGET (SKELETON) TO NON- 
TARGET (ORGANS AND SOFT TISSUES), ACCORDING TO 
THE TIME ELAPSED FROM INTRAVENOUS ADMINISTRATION 
OF THE RADIOPHARMACEUTICAL (EXCRETION 
IN THE URINE IS NOT INCLUDED) 


Time (hr.) I 2, 6 12 18 


Ratio 3/1 4.8/1 6/1 19/1 19/1 
TABLE II 


SITE OF THE PRIMARY LESION 


Primary Lesion No. of Cases 
Carcinoma of the gastrointestinal tract 10 
Carcinoma of the breast 7 
Carcinoma of the lung 2 
Carcinoma of the kidney I 
Carcinoma of the prostate I 
Total 21 


* From the 2nd Surgical Professorial Unit, Aretaieion Hospital, Athens University (Director, Professor C. Tountas), Athens, Greece. 


t Associate Professor in Surgery. 
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Fic. 1. Concentration of the radioisotopic substance 
in the 4th lumbar vertebra, indicating a metastatic 
lesion. 


column, left femur and left scapula, re- 
spectively, were found although no definite 
clinical or roentgenographic findings were 


present. The radioisotopic findings were | 


confirmed by a drill biopsy or at autopsy. 

Figure 1 shows a metastatic lesion at the 
level of the 4th lumbar vertebra in a pa- 
tient with breast carcinoma, operated 
upon I year previously, whose roentgeno- 
gram was normal (Fig. 2). 

Figure 3 shows a metastatic lesion of the 
left femur, in a patient with carcinoma of 
the colon, with no evidence of bone lesions 
on the roentgenographic examination (Fig. 
4). 
In Figure 5 accumulation of the radio- 
isotopic substance in the left scapula, in a 
patient with carcinoma of his right kidney, 
proved to be metastatic from the primary 
lesion. The roentgenographic examination 
had shown no bone destruction (Fig. 6). 


DISCUSSION 


Due to the not infrequent unsatisfactory 
images obtained by means of various bone 
scanning agents, te, Sr?™, Sr™=, and F's, 
and the relatively high radiation dose ad- 
ministered to the patient when given! “bone 
scanning” compounds have been tried, in- 







Fic. 2. Plain roentgenogram of the same patient 
shows no abnormalities. 
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Fıc. 3. Metastatic lesion of the left femur, as indi- 
cated by the gamma-camera scanning. 
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organic polyphosphates have been used 
and very satisfactory bone scannings were 
obtained. However, because of their chem- 
ical instability? a new organic and more 
stable compound, namely diphosphonate, 
was introduced.! 

Lethality studies, blood clearance and 
tissue dose calculations have been carried 
out and the labeled compound proved to 
be safe and relatively innocuous. 

As a result of the rapid blood clearance 
of this radiopharmaceutical, which is 
mainly eliminated by 


the kidney, the 











Fic. 4. No evidence of a bone lesion in the 
roentgenographic examination. 
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Fic, &. 
in the left scapula (deposit from pre-existing carci- 
noma of the kidney). 


Accumulation of the radioisotopic substance 


ratio of radiation concentrated in the tar- 
get organ, 1.2., the skeleton, to nontarget 
organs is quite high, even 1 hour after the 


Fic. 6. Roentgenographic examination of the left 
scapula shows no bone destruction. 
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intravenous administration of the com- 
pound. The optimum time, however, is 
after 12 hours (Table 1), when the ratio 
ranges between 19:1 and 17:1. 

Patterns of normal and abnormal exam- 
ples of bone scanning after using the new 
agent have been reported in the literature.’ 
Wide experience, however, with the clinical 
use of Tc®®=_diphosphonate is not available 
because it 1s quite new.’ 

We present the results following the ap- 
plication of this method to emphasize: 


(a) The safety in using this organic 
diphosphonate, which is very stable 
and when labeled with Tc®™ de 
livers an acceptable low dose of 
radiation. 

The accuracy in the results obtained, 
as the images are superior compared 
to those of other bone scanning 
agents. This results in earlier dis- 
covery of metastatic bone lesions 
and an early institution of the appro- 
priate treatment. 


(c) The necessity of submitting every 
patient with potential neoplastic 


(b) 


bone lesions to skeletal scanning by. 


means of Tc®*™_diphosphonate. 


(d) The absence of known disadvantages 
of this compound, in the dose sug- 
gested. 

(e) The optimum time of obtaining 
scannings which ranges between 12 
and 18 hours following its adminis- 
tration. Taking into account the 
aforesaid advantages of Tc%™-di- 
phosphonate, we do recommend its 
use aS a screening test in patients 
suspected of having neoplastic bone 
lesions. 


Papadimitriou eż al. 
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SUMMARY 


A new “bone seeking” agent, namely the 
organic compound diphosphonate labeled 
with Tc*™ was tried in 21 patients for 
skeletal scanning. In 3 cases, although the 
clinical and roentgenographic evidence of 
bone lesions was absent, bone metastases 
were found, and these were confirmed his- 
tologically. 

The organic diphosphonate is more 
stable compared to the inorganic polyphos- 
phates and the images obtained are ex- 
cellent. 


John Papadimitriou, M.D. 
2 Ravine Street 

Athens, T. 140 

Greece 
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PITFALLS IN Tc?" POLYPHOSPHATE 
SKELETAL IMAGING* 
By JAMES H. THRALL, M.D., NASSAR GHAED, M.D., GEORGE F. GESLIEN, M.D., 
STEVEN M. PINSKY, M.D.,+ and MERRILL C. JOHNSON, M.D. 


WASHINGTON, D.C. 


T introduction of technetium ggm 
polyphosphate (Tc-PP) in 1971 pro- 
vided a significant advance in skeletal 
Imaging agents in terms of availability, 
cost, patient radiation dose and scan qual- 
ity.4 At the same time, the clinical demand 
for bone scans has increased rapidly and 
whole body studies have become an ac- 
cepted part of many diagnostic and staging 
work-ups. The information provided is 
unique and particularly for patients with 
carcinomas of the breast, lung and prostate; 
the critical decisions between curative and 
palliative therapy often hinge on the scinti- 
graphic demonstration of bone metastatic 
disease. 

O’Mara has compiled numerous benign 
causes for positive bone scans with F's 
fluoride.! From the mechanisms involved, 
most of these may logically be expected to 
result in positive Tc-PP scans and must be 
recognized for proper diagnosis. Charkes 
et al.” have described the elements of nor- 
mal Tc-PP rectilinear bone scans and have 
cited the need for new diagnostic skills in 
their interpretation. 

The purpose of this report is to describe 
certain additional problems in scan inter- 
pretation and quality control encountered 
in Tc-PP skeletal imaging. 


MATERIAL AND METHOD 


Six hundred consecutive anterior and 
posterior total body (skull to below knees) 
bone scans were included in the study. The 
scans were obtained 60-240 minutes post 
intravenous injection of 15 millicuries 
Tc-PP using an Ohio-Nuclear Dual Five 
Scanner with § inch focal depth collima- 
tors. Patients were hydrated following in- 


jection and instructed to void just prior to 
scanning. 

Scans were initially interpreted for the 
presence of any bone lesion and assessed 
for quality. They were then reviewed with 
clinical and roentgenographic correlations 
to determine presence of false positive or 
misleading skeletal patterns, presence of 
normal variations, and presence of abnor- 
mal patterns of extraskeletal radionuclide 
distribution. In addition, a subset of 150 
consecutive cases was analyzed statistically 
for per cent positives and for quality as a 
function of patients’ age. 


RESULTS AND DISCUSSION 


Forty-five per cent of the 150 case subset 
were positive. Table 1 lists the distribution 
by pathologic diagnosis. This percentage of 
positives is higher than for most nuclear 
medicine procedures and probably reflects 
a greater patient selectivity still exercised 
by referring physicians. 


A. SCAN QUALITY 


Scan quality was best in younger pa- 
tients. Kighty-two per cent of the studies 
on patients less than 4o years of age were 
judged good and only 18 per cent fair or 
poor. In patients over 40, 63 per cent were 
good and 37 per cent fair or poor. The most 
frequent cause of poor quality studies was 
increased extraskeletal background activ- 
ity (Fig. 1). Slower clearance and uptake 
kinetics tor Tc-PP in the metabolically less 
active older patients would help explain 
the age discrepancy and might be usefully 
studied. Free Tc®®"-pertechnetate (TcO;) 
also contributes to background and this 
source of activity should be suspected if 


* From the Nuclear Medicine Service, Department of Radiology, Walter Reed Army Medical Center, Washington, D. C. 
t Present Address: Division of Nuclear Medicine, Michael Reese Hospital, Chicago, Illinois. 
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TABLE I 
DISTRIBUTION BY DIAGNOSIS IN 
I ÇO CONSECUTIVE CASES 
Dicmo Total Number Per Cent 
Number Positive Positive 

Breast carcinoma 22 12 55 
Hodgkin’s disease 19 2 10 
Prostatic carcinoma 19 9 47 
Lung carcinoma 13 7 54 
Non Hodgkin’s 

lymphomas 9 4 44 
Colon and other 

gastrointestinal 

carcinomas 8 4 50 
Melanosarcoma 8 6 7% 
Testicular tumors 7 O O 
Renal cell carcinoma 5 I 20 
Head and neck tumors 4 3 75 
Primary bone tumors 3 3 100 
Multiple myeloma 2 O O 
Eosinophilic 

granuloma 2 2 100 
Miscellaneous 

malignancies 17 IO 58 
Miscellaneous benign 

conditions IO 4 40 

Total 150 65 45 


excessive localization is noted in the thy- 
roid gland. 

Several factors adversely affect scan 
quality locally. Excessive activity at the 
injection site due to soft tissue extravasa- 
tion may obscure bone lesions. Care must 
be used to avoid any symptomatic or 
roentgenographically positive area for the 
venipuncture site. Jewelry and other super- 
ficial objects such as prostheses or pace- 
makers can also obscure underlying areas. 
The 140 kev. principal gamma photons of 
Tc are significantly less penetrating than 
the 511 kev. annihilation quanta of F'® or 
the 513 kev. photons of Sr*. The problem 
is therefore accentuated on Tc-PP studies 
compared to those with the other agents. 
If an object cannot be removed (subcutane- 
ous pacemaker), the shape and location 
should be noted at the time of patient 
interview for subsequent scan correlation. 

Another local problem is Tc-PP activity 
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in the bladder which may obscure much of 
the bony pelvis. Patients should void im- 
mediately prior to scanning. This allows 
adequate pelvic visualization in patients 
with normal bladder function, although 
patients with prostatic carcinoma often 
have partial bladder obstruction making 
one of the areas of prime scan interest dif- 
ficult to evaluate. Also, after voiding, there 
is invariably some staining of the skin and 
possibly clothing by Tc-PP. Recognition 
of this is necessary to avoid reporting spuri- 
ous lesions due to extraneous superficial 
contamination. 





Frc. 1. Poor quality scan due to excessive extra- 
skeletal background activity. The skeletal struc- 
tures are obscured and poorly defined. The intense 
thyroid accumulation indicates the presence of free 
TcOy. Separation of the intestinal and abdominal 
wall activities (arrows) indicates the presence of 
moderate ascites. 
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B. EFFECTS OF UNBOUND TC’?™ PERTECHNETATE 


As noted above, excessive unbound TcO;r 
detrimentally affects general scan quality. 
Free TcOr normally localizes in the thyroid 
and salivary glands, stomach, intestines 
and until cleared, the blood pool (Fig. 1). 
Thyroid activity must not be confused 
with bone activity and evaluation of the 
cervical vertebrae must be accomplished 
by lateral or posterior views when the 
thyroid obscures the anterior view. 

An occasional diagnosis results from the 
presence of free TcO;. In Figure 1, bowel 
and body wall soft tissue activity allowed 
demonstration of ascites. Ascitic fluid does 
not exchange readily and the effect is simi- 
lar to the total body opacification effect 
sought in pediatric contrast urography. We 
have also noted “‘cold”’ areas due to renal 
cysts and gastric and colonic air on the 
same basis. 


C. NORMAL VARIATIONS IN SKELETAL DISTRIBUTION 


Scans obtained with Tc-PP ensure greater 
average information density in a practical 
scanning period than is the case with 
either F!® or Sr®.2 This significantly ac- 
centuates physiologic variations in nuclide 
distribution. These variations must be 
recognized as normal to avoid false positive 
interpretations. 

The skull provides an important exam- 
ple. Wide variations in calvarial thickness 
occur normally (even in patients without 
hyperostosis) and are easily appreciated 
roentgenographically in areas of the skull 
viewed tangentially. On both gamma cam- 
era scintiphotos and rectilinear scans, 
the parts of the skull viewed tangentially 
provide the highest count rates and lesions 
may be simulated along the periphery at 
points of local calvarial thickening. For 
this reason, suspected skull lesions must be 
demonstrated en face before being accepted 
as true abnormalities. Also, due to the cur- 
vatures of the skull, the actual nature or 
configuration of a lesion may not be appre- 
ciated on tangential views (Fig. 2; 3; and 5). 

Normally, there are three distinct loci 
of Tc-PP uptake at the shoulder corre- 
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Fic. 2. Probable metastatic lesion near the vertex of 
the skull in a patient with pancreatic carcinoma. 
On the rectilinear scan the area of abnormality is 
viewed tangentially. 


sponding to ossification centers of bone 
development: the proximal humerus, the 
acromioclavicular joint, and the coracoid 
process of the scapula. In 19 (13 per cent) 
of the 150 case subset, one of the shoulders 
demonstrated more activity than the 
other in all 3 loci (Fig. 4). Only cases in 
which this existed on both the anterior and 
posterior views were counted in order to 
eliminate positioning effects. In all but 2 
cases, the activity was greater on the right 
than the left. In several there was also 
diffuse increase in ipsilateral rib activity. 
The right-left percentages correlate well 
with the “handedness” of the population 
and these unilateral increases may be 
secondary to musculoskeletal use factors. 
Less frequently, similar right—left discrep- 
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Fic. 3. Gamma camera vertex view of the patient in 
Figure 2. The suspicious area is demonstrated en 
face and confirmed. Even if the original tangential 
view had been accepted as sufficient proof of ab- 
normality, the unusual rim configuration of in- 
creased uptake would have been missed. Subse- 
quent roentgenograms revealed a lytic metastasis. 


ancies occur in the hips and knees. 

The sternum, including the manubrium, 
develops from multiple ossification centers. 
Any of these centers may be visualized on 
Tc-PP bone scans analogous to epiphyseal 
or apophyseal visualization. They are 
round and discrete simulating metastatic 
deposits (Fig. 5). Close clinical correlation 
is required, especially in view of the diff- 
culties in roentgenographic study of the 
sternum. The sternomanubrial and sterno- 
clavicular joints may also be seen nor- 
mally.’ 

The dorsal and lumbar vertebrae lie in 
different frontal planes due to the kyphotic 
and lordotic curves of the spine. On recti- 
linear scans the vertebral bodies demon- 
strate different apparent activities as the 
spinal column undulates in and out of the 
focal planes of the collimators. Usually the 
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resulting pattern is easily recognized with 
smooth gradations of activity from one 
vertebral level to the next (Fig. 6). If the 
apex of one of the curves occurs just at the 
focal plane, a lesion may be simulated. By 
flexing the patient’s hips during lumbosac- 
ral scanning, the lumbar lordosis is par- 
tially straightened, minimizing the prob- 
lem at this level. Questionable areas should 
be imaged with the gamma camera to avoid 
the tomographic effect of the rectilinear 
scanner. 


D. HYPEREMIC EFFECTS 


Pathologic conditions which induce local 


ih’ 
y 
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Fic. 4. The right shoulder demonstrates subtle but 
definitely increased Tc**™ polyphosphate (Tc-PP) 
accumulation in all 3 normal loci. The same effect 
was noted on the posterior scan, eliminating posi- 
tion artifact as the cause. The scan also demon- 
strates symmetric Tc-PP accumulation in normal 
breast tissue. 
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or regional hyperemia may cause increased 
accumulation of Tc-PP in otherwise nor- 
mal bone by increasing bone blood flow. 
Hyperemia of any etiology may also cause 
an increase in bone metabolic activity. This 
creates a problem in interpreting pathologic 
conditions where hyperemia is present. In 
over 90 per cent of primary malignant bone 
tumors of the upper and lower limbs, dif- 
fusely increased Tc-PP localization was 
noted in the entire involved extremity. The 
increase occurs both proximal and distal 
to the lesions (Fig. 7). It occurs on both 
sides of joints and in I case of Ewing’s 
sarcoma of the ilium, involved the entire 
ipsilateral lower extremity. Marked in- 
crease in soft tissue activity is usually asso- 
ciated with the bone increases. The diag- 
nostic dilemma is in deciding how far the 
lesions extend and how much of the scan 
abnormality is the result of hyperemia. This 





lic. 5. Persistent sternal ossification center (arrow). 
These may occur in any sternal segment and simu- 
late metastasis. Incidentally, note also the varia- 
tions in skull activity along its tangentially viewed 
margin. Gamma camera views were negative. 
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Fic. 6. Normal anterior view of a whole body recti- 
linear scan. The lumbar vertebral bodies demon- 
strate progressively increasing activity cephalo- 
caudad as the lumbar lordotic curve brings them 
into the focal plane of the collimator. 


is particularly true for round cell tumors 
(Ewing’s sarcoma, reticulum cell sarcoma) 
which can actually involve an entire long 
bone. 

The same hyperemia induced phenom- 
enon of diffusely increased Tc-PP uptake 
also occurs secondary to arthritis, fracture, 
osteomyelitis, thrombophlebitis and an oc- 
casional case of bone metastatic disease. In 
1 of our cases a metastasis in the ischium 
was obscured by diffuse soft tissue ac- 
cumulation secondary to the hyperemia of 
thrombophlebitis. The opposite effect oc- 
curs in patients with severe occlusive vas- 
cular disease. One patient with unilateral 
claudication showed virtually no Tc-PP 
uptake on the affected side in either bone 
or soft tissue. 
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Fic. 7. Example of the hyperemic effect secondary 
to an osteosarcoma of the distal femur. Patho- 
logically the tumor was confined to the distal 1/3 
of the shaft. The scan demonstrates increased Tc- 
PP accumulation throughout the entire extremity 
including the whole femoral shaft, proximal tibia 
and diffusely in the soft tissues. The scan findings 
do not accurately portray the extent of the tumor. 


E. NORMAL AND ABNORMAL EXTRASKELETAL PATTERNS 


Extraskeletal uptake of Tc-PP is normal 
in several structures. Faint outlines of the 
heart blood pool and liver are normally 
seen. The kidneys and bladder are well 
visualized and should be inspected in all 
cases. Absence of a kidney, renal masses 
and urinary tract obstruction have all been 
noted incidentally. The abnormalities are 
often unsuspected clinically and should be 
reported. Another incidentally noted and 
initially perplexing area of extraskeletal 
Tc-PP accumulation was a distinct curvi- 
linear line medial to the femur (Fig. 8). 
This was demonstrated in 45 per cent of 
patients over 40 years of age. The finding 
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is most marked in patients with Möncke- 
berg’s medial sclerosis but also occurs with- 
out arterial calcification visible roentgeno- 
graphically. It probably represents ac- 
cumulation of Tc-PP in the calcified media 
of the femoral artery. 

Tc-PP frequently localizes in normal 
breast tissue and accumulation is usually 
bilateral when this occurs (Fig. 3; and 9). 
Unilateral visualization should be consid- 
ered abnormal until proven otherwise. 
Breast carcinomas may show uptake and 
in I case in this series, uptake in a patho- 
logic rib fracture simulated breast activity 
(Fig. 10). Also, the remaining normal 





Fic. 8. A 65 year old male with extensive iliofemoral 
vascular calcification demonstrated roentgeno- 
graphically. The scan reveals a distinct curvilinear 
line of Tc-PP accumulation medial to the femurs 
bilaterally (arrows). This probably represents Tc- 
PP uptake in the diseased femoral vessels. (The 
patient has a right acetabular metastasis.) 


breast may accumulate Tc-PP in patients 
who have had a mastectomy. 

Several malignancies demonstrated ex- 
traskeletal Tc-PP accumulation. Six of 8 
patients with malignant melanoma being 
scanned for possible bone lesions demon- 
strated Tc-PP uptake in soft tissue masses 
(Fig. 11). Sporadic cases of Hodgkin’s dis- 
ease, bronchogenic carcinoma and several 
types of soft tissue sarcoma also demon- 
strated soft tissue tumor uptake. Visuali- 
zation of osteosarcoma metastatic to the 
lung has been reported with other agents.’ 
There were 2 such cases in this series with 
Tc-PP and in 1 of them the scan revealed 
numerous pulmonary lesions not seen on 
whole lung tomograms. 


Healing surgical wounds frequently 





Fic. 9. Bilaterally symmetric Tc-PP accumulation 
in normal breast tissue. The mechanism for this 
remains to be defined. Unilateral uptake may ind.- 
cate breast tumor. 
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Fic. 10. A 13 year old female with Ewing’s sarcoma 
of the .eft femur. Accumulation of Tc-PP in left 
chest area (arrow) was initially thought to be in 
the breast. The unilaterality raised suspicion and 
roentgenograms revealed a silent pathologic rib 
fracture. The patient had received cobalt 60 tele- 
therapy to the left hemipelvis and femur 18 
months previously. Note the decreased bone de- 
velopment (short femur, hypoplastic left ilium). 


showed diffusely increased activity (Fig. 
12). Clinical correlation was usually easy, 
but in the chest incisions often paralleled 
ribs. Wound and rib activities then super- 
impose and distinction may not be possible. 

A definitive pattern has not been estab- 
lished for soft tissue uptake in irradiated 
areas. Both increased and decreased activ- 
ity have been noted in treated areas. The 
problem is often compounded by soft 
tissue losses and surgical wounds in treat- 
ment fields. 
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Fic. 11. Malignant melanoma. The primary site was 
in the soft tissues of the left calf with metastasis 
tc the left inguinal lymph nodes. Both the primary 
tumor (lower arrow) and the metastasis (upper 
arrow) demonstrate increased accumulation of 


TEPP., 


SUMMARY 


The quality of Tc-PP scans is best in 
younger patients. In all age groups qual- 
ity is adversely affected by free TcOr. 
This should be suspected if excessive back- 
ground is present or marked accumulation 
is noted in the thyroid gland. 

Direct physician supervision of all stud- 
ies is recommended. Symptomatic and 
roentgenographically positive areas may 
then be determined for special interpreta- 
tive attention. Objects which attenuate 
activity should be removed or noted. 
Potential sources of superficial contamina- 
tion (product spill, urine, saliva) must be 
known and considered when extraneous 
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activity does not correlate with skeletal 
structures or clinical findings. 

Normal variations in skeletal uptake of 
Tc-PP include asymmetries between perl- 
articular areas on the right and left, local 
increases due to physiologic calvarial thick- 
ening and uptake in persistently visualized 
sternal ossification centers. Apparent varia- 
tions in the vertebral activity may be due 
to focal plane effects of rectilinear scanners. 

Hyperemia can cause diffusely increased 
Tc-PP localization in an entire extremity. 
This effect may completely obscure a lesion 
or obscure the extent of a lesion. 

Tc-PP excretion through the kidneys 
occasionally provides useful morphologic 
or functional information concerning the 
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Fic. 12. Increased activity in area of surgical wound 
(arrow) following right nephrectomy through a 
flank incision. It is often impossible to separate 
wound activity and skeletal activity, particularly 
in the thorax. 


__ 
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urinary tract which should be inspected 
on all scans. 

Abnormal soft tissue uptake occurs in a 
variety of conditions including healing 
wounds and some malignant tumors. A 
large percentage of patients over 40 years 
of age demonstrate localization of Tc-PP 
in the walls of the femoral vessels. 


James H. Thrall, M.D. 

Nuclear Medicine Service 
Department of Radiology 

Walter Reed Army Medical Center 
Washington, D. C. 20021 
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INFLUENCE OF FRACTIONATION ON ACUTE 
AND LATE REACTIONS IN VOCAL 
CORD CARCINOMA* 


By R. KENNETH LOEFFLER, M.D. 


MASSILLON, OHIO 


T. curability of vocal cord carcinoma 
by irradiation is well established." 
Local control and survival rates are reason- 
ably objective end points for analysis. The 
preservation of voice is a major Justifica- 
tion for the use of radiation in preference to 
surgery. Inconvenience of treatment, se- 
verity of acute reactions and late tissue 
changes, and quality of voice are more sub- 
jective and less important than cure, but 
nevertheless are real considerations for the 
patient. One schedule frequently used for 
the treatment of localized vocal cord car- 
cinoma is 6,000 rads/jo treatments/6 
weeks, using Co*® or other megavoltage 
radiation. A brisk acute reaction develops, 
usually a confluent mucositis, with a mod- 
erate incidence of permanent aryepiglottic 
edema. This edema is frequently minimal, 
and is accepted as a sequela of therapy, to 
be distinguished from the severe edema 
which is considered a complication. 

The present study was started 13 years 
ago, to determine whether the acute reac- 
tion and all visible late change could be 
decreased or eliminated, without reduction 
in cure rate, by decreasing daily dose but 
increasing total dose and time. The incon- 
venience to the patient of the increased 
number of treatments would be at least 
partially balanced by the decreased dis- 
comfort; and the high cure rate would per- 
mit most patients to derive an over-all 
benefit from even a minimal improvement 
in subsequent functional status. Any con- 
clusions might have more general applica- 
bility, since the anatomy of the aryepi- 
glottic folds permits visible change from 
even minor irritation, but similar changes 
could occur in less visible tissues through- 


out the body. Three years after this study 
was started, a preliminary report by 
Buschke and Vaeth on a similar study 
offered encouragement to continue.’ 1! 


MATERIAL AND METHOD 
All patients with Ti, Ta or Ts, No 


squamous cell carcinoma of the true vocal 
cords referred between January 1, 1960 and 
January I, 1971] were treated with 1 of 4 
daily dose schedules, 5 days per week, 
these schedules having been sequential and 
not randomized. The lesions were restaged 
for this analysis using the criteria of the 
July, 1972, revision of the American Joint 
Committee. Directly opposed 25 mev. beta- 
tron photon fields were used. Most pa- 
tients were treated with gelatin-glycerin 
bolus to achieve a calculated uniform dose 
distribution within the laryngeal contents 
(the “tumor dose”). This distribution has 
subsequently been checked using a DEC 
RAD-8 computer with agreement. T, lesions 
were treated using §X5 to 7X7 cm. fields, 
T: and T; lesions using larger fields up to 
12X8 cm. The data are presented in “R,” 
1 “R” being 0.89 rad. Since most recur- 
rences and complications are evident within 
2 years, the data include all patients who 
started treatment prior to January I, 1971. 
All patients were checked for 5 years or to 
the present time. Each group of patients 
was treated using a constant daily dose. 
Within each group, the total number of 
treatments varied within narrow limits, 
several extra treatments having been given 
to the more slowly regressing lesions. 


RESULTS 
The first group, 7 patients, was given 200 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22 to 26, 1973. 
From the Radiation Center, Massillon, Ohio; Aultman Hospital, Canton, Ohio; and Akron General Medical Center, Akron, Ohio. 
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R tumor dose daily to a total dose of 6,000 
R, to determine whether the acute mucosal 
reactions from 25 mev. photon radiation 
were comparable to those from Co 
gamma radiation. A confluent mucositis 
developed within 3 to 4 weeks in all 7. The 
second group, 3 patients, received 180 R 
daily to 6,300-6,600 R total. The reactions 
were limited to a patchy mucositis. The 
third group, § patients, received 160 R 
daily for 43 treatments (6,880 R in 84 
weeks). No reactions developed except for 
a minimal erythema with a mild “sore 
throat.” 

An approximate time-dose-response re- 
lationship for these specific conditions 
having been established, the fourth group, 
27 patients, was treated at the rate of 170 
R daily. A standard dose of 7,140 R, or 
about 6,400 rads, in 42 treatments was 
adopted, with several patients receiving 
up to 3 additional treatments. Acute reac- 
tions developed but remained minimal. 

The results are given in Tables 1-111. The 
number of patients is too small to provide 
significant control or survival statistics, 
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except that these are comparable to other 
reported results. The virtual elimination of 
acute reactions and of visible late change 
by decreasing the daily dose is quite defi- 
nite, however. In the 200 R/treatment 
group, all developed moderate aryepiglot- 
tic edema which persisted for years or was 
permanent. Half of the 170 R group never 
developed visible edema; most of the re- 
mainder had minimal transient edema; 
and only about Io per cent had more defi- 
nite edema, none persisting beyond 24 
years. None of the 160 R group developed 
any visible edema at any time. 


DISCUSSION 


A number of mathematical expressions 
of the time-dose relationship have been 
proposed both for normal tissues and for 
malignancies. Typically, because of recov- 
ery, a higher dose must be administered 
when time is prolonged, although the com- 
plexities of the problem are accentuated 
by Rubin’s demonstration of a “reverse 
Strandquist effect.’’34:67,810,15.20 Formulae 
which express a time-dose relationship for 


TABLE I 


Ti1Ng VOCAL CORD LESIONS 








Daily Dose tee) Number of are 
(R) Number of Treatments Patients 
6,000 No recurrence 
200 3 
30 3 edema for 1 to 34 years 
6,300 No recurrence 
180 — I 
35 No edema 
d. @ 8 mo. 
7,140-7,310 ESERE E @ 1 yr. I mo. 
170 ncesi I5 5 slight edema, cleared by 6 mo. 
42-43 8 no edema 
6,880 No recurrence 
160 4 
43 No edema 


Total 


23 


2 recurrence (died of disease) 
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Taste II 


TaNo AND T3No VOCAL CORD LESIONS 

















Daily Dose _—- *tal Dose (R) Number of ee 

(R) Number of Treatments Patients i 

6,000 1—T: No recurrence 
200 l 4 

39 3—T: 4 edema for 14 to 5 yr. 
6,480-6,660 1—Ta I recurrence (T; d. @ 1 yr. 3 mo.) 

180 meen 2 

36-37 I—T, 1 slight edema, cleared by 14 yr. 





(T:1. @ 5 yr.—surgery) 
3 recurrence (Td. @ I yr. 9 mo.) 
(Ts d. @ 10 mo.) 




















7,140~7,650 6—T: 3 edema for 2 to 24 yr. 
170 — 12 
42-45 6—Ts 3 slight edema, cleared by 6 mo. 
3 no edema 
6,880 No recurrence 
160 I I—T; 
43 No edema 
Total 19 4 recurrences (1 living after laryngectomy) 
Taste III 
TiNo, TaNo, AND T3No VOCAL CORD LESIONS 
Daily Dose _ TOA Dose (R) — y jtom NSD Reue _ Number of 
(R); Number of Treatments (R) (rad rets) Patients 
6,000 No recurrence 
200 2,372 1,573 7 
30 7 edema 
6,480 I recurrence 
180 2,461 1,594 1 slight edema 3 
36 I no edema 
§ recurrence 
7,140 3 edema 
170 2,621 1,664 . 27 
42 8 slight edema 
r1 no edema 
6,880 No recurrence 
160 2,516 1, §91 5 
43 No edema 
Total © 2,500+5% 1,600+3% 6 recurrence 42 


(1 living—surgery) 
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tumor control tend to be reasonably reli- 
able, since growth and recovery are rela- 
tively autonomous, and tumor size or con- 
trol as end points can be reasonably well 
defined. Several authors have obtained a 
regression coefficient of about 0.22 (but 
with a range from 0.12 to 0.30) for squam- 
ous cell carcinoma in various organs, 
treated 5 days per week. Since the main 
aim of treatment is tumor control, this 
relationship permits approximate projec- 
tion of equivalent doses for different total 
time schedules. Regression coefficients for 
malignancies other than squamous cell car- 
cinoma seem less reliable. 

The most frequently used formula at the 
moment, however, is that of Ellis (NSD 
= Total Dose X N-%*4 X T-°.!), which is in- 
tended to define normal tissue tolerance as 
the limiting factor for most radiation 
therapy.’-* Both the principle, and the 
initial equation which is based on skin re- 
actions, were offered as starting, not <s 
final, suggestions. Ellis proposed that the 
equation may have more general appli- 
cability, with the tolerance of the connective 
tissues usually being the limiting factor for 
recovery. He has said’ that “continual test- 
ing and sifting of data are desirable to 
verify the concept and to adjust the expo- 
nents of the formula.” Despite these words 
of caution, many authors have presented 
conclusions based on the a priori assump- 
tion that the formula is already of proven 
validity. In one recent publication? a single 
optimal dose in rets is proposed for the 
treatment of laryngeal carcinoma, based 
upon an analysis of 6 published dosage 
schedules from different institutions. 

Doubts about the Ellis formula have been 
expressed by Liversage!!! and Probert,!8 
among others.!! Very few reports on the 
tolerance of the larynx are available to ex- 
plicitly test the validity of the formula. 
Intercomparisons between institutions are 
of dubious value unless pre-planned, with 
agreement on dosimetry, details of tech- 
nique and definition of dose. Comparative 
series with only one variable (for example, 
the demonstration of an increase in necrosis 
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with increased dose, while keeping the 
number of treatments and total time con- 
stant), cannot explicitly confirm the valid- 
ity of the Ellis formula, but can only indi- 
cate that it is one of several relationships 
which may be consistent with the data. 
Definite changes or necrosis of the normal 
tissues must be demonstrated, since an 
infinite number of equations can fit data 
showing no change. Data from authors 
reporting on comparative dosage schedules 
within a given institution are shown in 
Table 1v.1\"°° The Ellis formula with the 
present exponents is not consistent with 
these data, but would be closer if total time 
were a more important factor, indicating 
a greater rate of recovery. 

Tolerance is a less well-defined end point 
than is tumor control, and is more difficult 
to formulate. Healing of the acute reaction 
is a possible end point, but this does not 
distinguish between the cicatrized tissues 
which frequently result from short intensive 
therapy compared with the more normal 
tissues following more prolonged treatment 
even though to higher total doses. Several 
authors have proposed schedules based on 
larger daily increments with acceptable 
acute reactions, only to subsequently re- 
port severe late complications. Minor dif- 
ferences in late tissue reactions are readily 
visible in the larynx. Mild edema or fibrosis 
elsewhere in the body is less obvious, but 
may produce symptoms or complications 
of greater importance than hoarseness. 
Other authors have also observed that a 
tumor dose of 800 rads-weekly to the whole 
pelvis is much better ‘tolerated than is 
1,000 rads, with decrease in both acute and 
late reactions, without apparent decrease 
in tumor control. We have treated several 
patients who have had recurrences about 
the head and neck following extensive ir- 
radiation and surgery, at the rate of 90 rads 
daily to total doses of 8,500-9,500 rads, 
without appreciable local reactions or fur- 
ther tissue break-down, with remissions of 
several years to date. This technique is not 
practical as a routine, nor even necessarily 
optimal for control of previously untreated 
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TasieE IV 


NSD COMPARISONS 











Author Dose/Treatments/Time NSD rets Results 
Horiot e¢ al.” 5,500 rads/20 rxs/4 wk. 1,872 Unacceptable edema and necrosis 
Cot? T;—12% recurrence 
6,000 rads/27 rxs/sġ wk. 1,828 2% Acceptable 
Tr—25% recurrence 
Loeffler 6,000 R/30 rxs/6 wk. 1,573 Edema Ti—9% recurrence 2/23 
25 mev. 
7,140 R/42 rxs/84 wk. 1,664 16% Rareedema T3Ts—25% recurrence 5/20 
Abramson et al! 6,000 rads/18 rxs/6 wk. 2,000 10% recurrence 6/63 
Cot A12% Similar reactions Stage 1 and 114 | 
6,000 rads/30 rxs/6 wk. 1,760 8% recurrence 4/50 
Botstein 5,500 rads/18 rxs/6 wk. 1,835 Recurrences 
Cot? i A2% PSimilar reactions 
6,000 rads/24 rxs/8 wk. I, 804 Acceptable control 


malignancy, but is of value for this specific 
problem. 

The use of shorter treatment schedules, 
either in total time or in number of treat- 
ments, seems justified for palliative ther- 
apy or for the treatment of patients who 
have little likelihood of cure, to relieve the 
burden on busy therapy facilities, and to 
decrease the inconvenience and expense to 
the patient. However, for patients who 
have highly curable lesions, where the 
total treatment time is likely to be small 
compared with future longevity, conve- 
nience for the therapist and economic fac- 
tors should be of lesser importance. In 
practice, while increasing the number of 
treatments for the more curable patients 
does prolong the daily schedule somewhat, 
this requires more technical than profes- 
sional time. The patients can safely be 
examined less frequently, and they have 
fewer problems to discuss. Most of the 
patients reported here continued near- 
normal ` activities, and many “dropped 
in” for their treatments on the way to or 
from work. 

In January, 1973, after reviewing the 


data presented here, the standard doses 
were increased in an attempt to further 
reduce the local recurrence rates. Current 
schedules are 6,750 rads (7,500 R) in g 
weeks for T; lesions, and 7,500 rads (8,300 
R) im 10 weeks, or more, for T: and T; 
lesions, with a constant daily dose of 150 


rads (169 R). 


SUMMARY 


Four schedules: for the treatment of 
localized vocal cord carcinoma were com- 
pared, to establish a relationship between 
daily and total dose, and acute and late 
normal tissue reactions. All patients were 
treated 5 days per week. 

All of those who received 200 R daily 
(6,000 R in 30 treatments) developed a 
confluent mucositis and minimal to moder- 
ate subsequent aryepiglottic edema. 

Patients who received 180 R daily 
(6,480 R in 36 treatments) developed a 
patchy mucositis. 

Those who received 170 R daily (7,140 
R or 6,400 rads in 42 treatments) developed 
only a brisk erythema, with decreasing 
incidence and severity of edema. 
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At 160 R daily (6,880 R in 43 treatments) 
only a mild erythema developed, with no 
visible edema at any time. 

Local recurrence rates of about 10 per 
cent for T, lesions, and of about 25 per cent 
for T: and T; lesions, indicate that the de- 
crease in reactions with longer fractiona- 
tion has been achieved without loss of 
tumor control. Even minimal improve- 
ment in functional status following treat- 
ment for this highly curable malignancy 
well justifies the inconvenience of the in- 
creased number of treatments. 

The present formula of Ellis for normal 
tissue tolerance is not consistent with 
these findings, since the NSDs are essen- 
tially identical for all 4 schedules, while 
tolerance is notably improved by increasing 
fractionation. 


Radiation Center 
430 Lake Avenue, N.E. 
Massillon, Ohio 44646 
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THE RESULTS OF SPLIT-COURSE RADIATION 
THERAPY IN CANCER OF THE LUNG* 
By HUGH SCRUGGS, M.D., ANAS EL-MAHDI, M.D., Sc.D., RICHARD D. MARKS, Jr., 


and WILLIAM C. CONSTABLE, M. B., Cu. B., D.M.R.T. 
CHARLOTTESVILLE, VIRGINIA 


TPE primary role of radiotherapy in the 
patient with advanced carcinoma of the 
lung is to offer palliation of distressing 
symptoms. This palliation may be ex- 
pressed in terms of prolongation of sur- 
vival, if relief of symptoms is also ob- 
tained. Occasionally, aggressive palliative 
therapy may result in a cure or a long term 
survival. 

Since most carcinomas of the lung have 
limited radiosensitivity, for effective pallia- 
tion the dosage has to be of a moderately 
high level. Various time-dose relationships 
with standard daily fractionation and split- 
course radiotherapy have been em- 


ployed.!3—:7 The aim of palliation for the. 


. patient with lung cancer is to achieve ef- 
fective relief of symptoms with minimal 
morbidity from the treatment, and limita- 
tion of the time and cost involved for an 
individual who is probably incurable. At 
the same time it is felt valid not to jeopar- 
dize his chances for cure if a cure is possible. 
If survival is the objective, then it is im- 
portant that relief of symptoms are also 
obtained and that a significantly greater 
survival is achieved than with no therapy 
at all. 

Radiotherapists utilizing split-course 
treatment for lung carcinomas have re- 
ported variable results. A high order of 
palliation has been achieved with improved 
survival! and on the other hand the pallia- 
tion and survival have been at least as good 
as with conventional irradiation.“ 5” Certain 
advantages, however, are inherent in the 
split-course approach: a planned rest period 
allows reactions to improve and a positive 
attitude on the patient’s behalf to further 
treatment; persistent severe reactions or a 


poor response after the rest period may de- 
termine a less aggressive policy or a radical 
approach may be adopted if the tumor re- 
sponse appears to warrant It. 

The present report deals with a series of 
patients treated by the split-course tech- 
nique and compares results with a similar 
group who were treated by a standard 
daily fractionation regimen. The results 
have proved satisfactory and it has been 
possible to draw certain conclusions as to 
the reason for the variable results reported 
in the literature. Variations of the split- 
course technique will be discussed and 
their rationale elaborated upon. Finally, the 
complications of treatment and methods to 
avert these are described. 


MATERIAL AND METHOD 


Between September 1968 and December 
1971, 293 cases of carcinoma of the lung 
were referred to the Division of Radiation 
Oncology, University of Virginia Hospital. 
A minimum follow-up of 1 year is available 
for all patients. Of the 293 patients, 235 
were considered incurable and were treated 
for palliation to the lung, a few of these 
patients having extrapulmonary metas- 
tases. Of the remaining 58 patients, Io re- 
ceived palliation only to specific extrapul- 
monary metastases, 33 cases received no 
treatments at all, and 15 were treated for 
cure with small field, high dose radio- 
therapy (Table 1). A positive histologic or 
cytologic diagnosis of carcinoma of the 
lung was available in all but 5 patients. 

The 235 patients receiving palliation to 
the lung form the study group. These were 
separated into those receiving standard 
daily fractionation and split-course radio- 


* From the University of Virginia Hospital, Division of Radiation Oncology, Charlottesville, Virginia. 
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therapy. A comparison by age, sex, surgery 
and histology is made in Tables 11 and mı. 

From September 1968, the standard daily 
fractionation schedule was employed and 
consisted of 3,500-4,000 rads in 3 to 4 
weeks; in December 1969 the split-course 
was introduced and during the remainder 
of the 3 year period, the split-course treat- 
ment was the main method used. Of those 
treated employing standard daily fraction- 
ation, 9O per cent received their treatment 
on a Cobalt 60 Unit and the remainder on 
an 8 MV. linear accelerator. For those re- 
ceiving split-course therapy, 35 per cent 
were treated on a Cobalt 60 Unit and 65 per 
cent on the linear accelerator. Two opposed 
fields were used, with both fields being 
treated daily without correction for lung 
transmission. The split-course fractionation 
schedule was dependent upon the field size 
required to encompass the lesion. Initially, 
only those patients whose treatment vol- 
ume was encompassed by a field size of less 
than 225 cm.? (15X15 cm.) were treated 
and these patients received 2,000 rads in 5 
days followed by a 2 week rest period and a 
second course of 2,000 rads in 8 treatment 
days. The reason for the apparent empiri- 
cal decision regarding the volume treated 
was based on the fact that most of the pa- 
tients treated by the standard daily frac- 
tionation regimen received therapy to fields 
of a similar size. The average field size for 
the latter group was 182 cm.? (13.5 OEA: 
cm.). With the apparent success of the split- 


TABLE I 


ALL PATIENTS WITH CANCER OF THE LUNG REGIS- 
TERED, DIVISION OF RADIATION ONCOLOGY, 
UNIVERSITY OF VIRGINIA HOSPITAL 
Sa 
(September 1968 through December 1971) 

a re a ee te 


Treated for cure 15 





Treated for palliation to lung gag 
Treated for palliation to distant 
metastases IC 
Not treated 33 
Total 293 
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Tase I] 
CHARACTERISTICS OF PATIENTS 
Tae Split- 
AE ; Course 
‘ractionation 
Number 93 142 
Average age (yr.) 62 59 
Sex M:F e pri ast 
Thoracotomy 38 (41%) 35 (25%) 
Resection 3 (3%) 6 (4%) 





course treatment, more advanced cases 
and some patients who had previously 
been rejected for therapy were introduced 
to the split-course regimen. These patients 
received 2,000 rads in 8 to Io treatments 
followed by a 2 week rest interval and a 
second course of 2,000 rads in § to Io treat- 
ments, depending upon the ability to re- 
duce the field size for the second half of the 
split. The majority of these patients had 
the entire hemithorax treated on the first 
course; thus, the average field size was 
much greater than 225 cm.%. For conve- 
nience, the short split-course treatment 
group has been designated Group A and 
the long split-course group as Group B 
(Table tv). 

One other variation was introduced into 
the split-course group depending on re- 
sponse to radiotherapy and the age and 
general condition of the patient. If these 
were favorable, following a further 2 
weeks’ rest, an additional 1,000 rads was 


TABLE III 
HISTOLOGY 
(per cent) 
legend ice ae i a 
oo Split- 
y Course 


Fractionation 


ee 


Squamous cell carcinoma 58 47 
Adenocarcinoma 12 12 
Undifferentiated 

la-ge cell 25 28 

oat cell ae oF 117 39 
No diagnosis 2 2 


L 
+ 
` 
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TABLE IV 
TREATMENT CHARACTERISTICS 
Standard Split-Course 
Daily M 

Fractionation GroupA  Group’B 
Field size <182cm? <225cm.? >225cm? 
Cobalt 60 90% 35% 
8 MV. 10% 65% i'e, 


delivered employing a small field tech- 


nique to the primary tumor. 


RESULTS 
SURVIVAL 


Two hundred and thirty-five patients 
were treated for palliation of lung car- 
cinoma and form the present study group. 
The treatment method and survival of 
these 235 patients is analyzed in Table v. 
At 2 years a larger number of split-course 
patients were surviving, although | no 
marked improvement in survival is noted 
at 1 year. Table vı shows a breakdown of 
the split-course group by field size. Pa- 
tients in Group A (smaller field size) 


Scruggs, El-Mahdi, Marks and Constable 
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showed a far better survival at both 1 and 
2 years compared with those in-Group B 
(receiving the longer split-course) and also 
those receiving standard daily fractiona- 
tion. 

The effect of thoracotomy on survival has 
been examined in Table vir and vin. In 
Table vir the survival of all patients unre- 
sectable at thoracotomy is analyzed by 
treatment method and a very dramatic. 
improvement in survival is noted for those 
treated by a split-course. In Table vim the 
survival of patients considered too ad- 
vanced for thoracotomy is analyzed ac- 
cording to the treatment method and shows 
that the short split-course group (Group A) 
has a decided advantage over both the 
other groups. 


PALLIATION 


The success of symptomatic palliation 
ig presented in Table 1x. Palliation was 
assessed as successful if a definite improve- 
ment was noted by the patient. Slight 
improvement and equivocal statements 
were considered failures. The major pre- 
senting symptoms are considered individ- 


TABLE V 


TREATMENT METHOD AND SURVIVAL OF 235 PATIENTS RECEIVING PALLIATION TO LUNG 


Surviving Surviving Per Cent Per Cent 
Treatment Group : Surviving Surviving 
1 Year 2 Years 
I Year 2 Years 
Standard daily fractionation 22/85 6/85 27 7 
Split-course 38/128 12/64 30 19 
Incomplete treatment—Conventional 0/8 © © o 
—Split-course o/14 o © O 
TABLE VI 
SURVIVAL OF 142 PATIENTS TREATED BY SPLIT-COURSE 
OEN Sirag Survivi Per Cent Per Cent 
G Field Size (cm.) and Fractionation ving OVINE Surviving Surviving 
roup 1 Year 2 Years 
| 1 Year 2 Years 
Group A <I X15, § treatments/rest 2 weeks/8 treatments 20/48 10/40 42 25 
Group B >1§ X15, 10 treatments/rest 2 weeks/10 treatments 18/80 2/24 gg 8 
Incomplete 0/14 © O © 





ve 
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Tase VII 


SURVIVAL OF 67 PATIENTS UNDERGOING THORACOTOMY AND COMPLETING TREATMENT 


Per Cent Per Cent 


Field Size (cm.) Surviving Surviving ry ge 
Treatment Group and Fracticnation I Year 2 Years Surviving Surviving 
1 Year 2 Years 
Group A <15 X15 short course 6/13 3/11 46 Qn 
Group B >15X15 long course 9/19 2/4 47 50 
Standard daily fractionation 10/35 4/35 28 as 
Taste VIH 


SURVIVAL OF 146 PATIENTS NOT CONSIDERED FOR THORACOTOMY AND COMPLETING TREATMENT 


Treatment Group Field Size (cm.) 


Group A 
Group B 
Standard daily fractionation 


ually, although some patients had more 
than one when originally seen. Cough, the 
most frequent complaint was relieved in 65 
per cent of cases. Hemoptysis was effec- 
tively controlled in 86 per cent and short- 
ness of breath and pain improved in over 
half the patients. All 4 patients with supe- 
rior venal caval syndrome had complete re- 
lief of obstruction. Weight loss, usually sig- 
nifying a very ominous prognosis was re- 
versed 50 per cent of the time. 


COMPLICATIONS 


The evaluation of immediate reactions 
and pulmonary complications following 


TasLe IX 
SYMPTOMATIC PALLIATION 

(per cent) 
Superior vena caval obstruction (6)* 100 
Hemoptysis (4) 86 
Cough (1) 65 
Shortness of breath (2) $g 
Pain (3) 58 
Weight loss (5) 5c 
All symptoms 66 


* Numbers in parentheses indicate the order of frequency. 


anid Fractionation 


<15>15 short course 
>15%X15 long course 


Per Cent Per Cent 


oe satis Surviving Surviving 
1 Year 2 Years 
14/35 7/29 40 20 
9/61 0/20 Is o 
12/50 2/50 24 4 


radiation therapy is rather subjective and 
complicated by the fact that residual 
tumor and radiation fibrosis are frequently 
present together. In general, however, it 
may be stated that the patients tolerated 
the split-course treatment better and the 
radiologic changes were less severe. A more 
serious and assessable complication is that 
of radiation myelitis. Two patients devel- 
oped radiation myelitis in the group of 48 
patients receiving the short split-course. 
therapy (Group A). This occurred at 9 and 
30 months following treatment. With re- 
gard to cardiac problems, 2 patients devel- 
oped congestive cardiac failure. This ap- 
peared to be due to extensive fibrosis in the 
lungs of patients with gross tumors and not 
the result of direct irradiation of the heart. 
One case developing a pericardial effusion 
following treatment was shown to have 
malignant cells in the aspirated fluid. 


DISCUSSION 


The present study is neither prospective 
nor randomized. Rather, reports in the 
literature suggesting better results with 
split-course treatment have been accepted 
and the method of treatment changed. In 
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retrospect, a comparison has been made 
between those patients treated by a stan- 
dard daily fractionation regimen and those 
receiving a short split-course treatment 
(Group A). The 2 groups represent differ- 
ent time periods, but no essential changes 
in referral population, diagnostic investiga- 
tion or surg cal policy have been deter- 
mined. No policy concerning chemotherapy 
existed ‘and recurrences were treated in a 
sporadic and indifferent fashion. Apart 
from the dose-time relationships, the major 
differences between the 2 groups are the 
number of thoracotomies performed, his- 
tology, size of tumor (field size) and ther- 
apy unit employed. A larger number of tho- 
racotomies were performed and the average 
field ‘size smaller for the standard daily 
fractionation group, indicating a more 
favorable selection of patients. There were 
more undifferentiated tumors in the split- 
course group and these are considered to 
carry a worse prognosis because of their 
greater tendency to metastasize at an early 
stage. In these respects, therefore, it may 
be said that the standard dailyfractionation 
group was the prognostically better group. 
In spite of this, the 1 and 2 year survival is 
greater for the split-course group and is in- 
dependent of whether or not thoracotomy 
was performed. | 

It is reasonable to postulate that the 
difference in survival observed is due to the 
dose-time relationships. There are 2 factors 
in the split-course treatment which may be 
operative: (a) the large treatment frac- 
tions during the first course; and (b) the 
2 weeks’ rest period. With similar varia- 
tions Abramson and Cavanaugh! also re- 
ported improved survivals. However, other 
authors introducing a rest period into an 
otherwise conventionally fractionated 
treatment have not observed better results 
in lung cancer although reactions to treat- 
ment were less severe.‘ These findings 
support the view of Sambrook? and Levitt’ 
that fewer larger fractions are more effec- 
tive against anoxic cells and, in conjunction 
with the split-course approach, more ef- 
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fective advantage can be taken of the dif- 
ferential recovery between normal and 
neoplastic tissues. 

Limited gains in survival are only valid 
in lung cancer if symptomatic relief can 
also be obtained. The 66 per cent definite 
improvement in the present series and 78 
per cent reported by Abramson and Cava- 
naugh? would seem adequate to justify 
prolongation of life in patients with ad- 
vanced lung cancer. 

The occurrence of radiation myelitis has 
been reported by Abramson and Cava- 
naugh,? and Levitt® in their series receiving 
large initial fractions of radiation. Abram- 
son and Cavanaugh? suggested certain 
technical reasons that may be contribu- 
tory, but all could be excluded in the pres- 
ently reported cases. The remaining reason 
would appear to be that the large fractions 
of the initial course are more damaging to 
the spinal cord than would be expected 
from nominal standard dose (N.S.D.) esti- 
mations. To overcome this problem, we 
minimize further irradiation of the cord 
during the second course by adopting the 
treatment plan shown in Figure 1. 

Group B consisted of patients where the 
entire hemithorax was considered at risk 
and was treated employing a split-course. 
The first course consisted of conventional 
fractions but advantage was taken during 
the second course, wherever possible, to 
reduce the field size and deliver larger 
fractions. This may account for the differ- 
ence in survival noted whether thoracot- 
omy was performedor not. Those patients 
subjected to thoracotomy had smaller 
lesions than those considered inoperable 
and would more frequently have their field 
size reduced during the second course. Al- 
though the survival in those with the gross 
inoperable lesions was poor, not infre- 
quently effusions would be controlled and 
symptomatic improvement achieved. 

The attempt to select favorable patients 
for additional irradiation taking into ac- 
count tumor response was not successful, 
only 1 of 4 patients living more than I year. 
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Fic. 1. Treatment plan adopted to minimize radiation to the spinal cord 
during second part of split-course treatment. 


CONCLUSION 


Split-course radiotherapy has apparently 
improved survival with no loss in palliation 
or increased morbidity except for the 
question of radiation myelitis. It is an- 
ticipated that modifications in treatment 
planning can eliminate the latter com- 
plication. 

Success would seem to be related to the 
utilization of large initial fractions as well 
as the rest period and a controlled clinical 
trial is urgently needed. To that end, 
Levitt® is undertaking a randomized study 
employing these concepts and more re- 


cently the Radiation Therapy Oncology 
Group (R.T.O.G.) has launched a national 


cooperative study. 
William C. Constable, M.B. 


Division of Radiation Oncology 
University of Virginia Hospital 
Charlottesville, Virginia 22901 
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DUAL CAMERA STUDIES OF PULMONARY 
FUNCTION WITH COMPUTER 
PROCESSING OF DATA* 

By MERLE K. LOKEN, M.D., Px.D., RICHARD A. PONTO, B.S., RICHARD S. 
KRONENBERG, M.D., LAWRENCE E. WILLIAMS, Pu.D., and 
MARVIN E. GOLDBERG, M.D. 


MINNEAPOLIS, MINNESOTA 


eee work with xenon 133 as a 

radionuclide for evaluation of lung 
function was carried out by Knipping and 
associates.* Modifications and improve- 
ments in procedures for making these 
measurements were made by several in- 
vestigators.?!?:13.16.17 Through their efforts 
the concepts of the ventilation (V) and per- 
fusion (Q) indices and ventilation-perfusion 
ratio (V/Q) were originated. The V/Q ratio 
has important physiologic significance as 
it relates regional ventilation to blood 
flow which must be in reasonable balance 
for adequate gas exchange to take place. 
Regions of the lung which are adequately 
ventilated but poorly perfused, as with 
pulmonary emboli, will have an inade- 
quate gas exchange (elevated V/Q ratio) 
just as would other areas which might be 
poorly ventilated but normally perfused 
(depressed V/Q ratio). This latter situa- 
tion is usually not found because of a re- 
flex mechanism which decreases blood flow 
in regions that are poorly ventilated. 

In 1966 we introduced the use of a scin- 
tillation camera to replace scintillation 
probes in the detection of xenon 133 dis- 
tribution in pulmonary function studies.’ 
Pulmonary disorders studied by our tech- 
nique have included pulmonary embolism, 
obstructive lung disease (cystic fibrosis, 
bronchiectasis, emphysema, asthma), and 
primary or metastatic malignancy.#:7:8.10.11 
These studies have also been used in the 
pre- and postoperative evaluation of pa- 
tients with either congenital or acquired 
heart disease which may have caused alter- 
ations in either pulmonary perfusion or 


ventilation or both. Examples of data ob- 
tained from 2 patients will be presented 
here to illustrate our recent addition of a 
second scintillation camera to permit 
simultaneous bidirectional viewing of the 
distribution of radioactive xenon in the 
lungs. 


MATERIAL AND METHOD 


Xenon 133 is obtained as a gas in I curie 
ampules on a weekly basis from the Gen- 
eral Electric Corporation. The technique 
for obtaining a sterile saline solution of 
radioactive xenon (up to 20 mc per ml.) as 
well as a consideration of radiation dosim- 
etry of this gas has been presented else- 
where.® Except for the addition of the 
second camera and the employment of an 
on line computer, the technique is similar to 
that previously reported.+®8 In brief, this 
involves the intravenous administration 
of a bolus of 20 mc of xenon 133 in saline for 
evaluation of pulmonary perfusion. The 
xenon gas passes from the capillaries into 
the alveoli and is exhaled into a spirometer 
from which the patient rebreathes until 
equilibrium is established. At this time the 
distribution of xenon is determined and 
those data are used to obtain corrections 
for lung volume and geometry of counting. 
This is followed by washout of the xenon 
during which time minute volume is 
measured for further assessment of ventila- 
tion. Scintiphotograms are obtained from 
both cameras throughout the study. Data 
from both cameras are also digitized and 
passed on line to a dedicated computer. 


* From the Departments of Radiology and Medicine, University of Minnesota Hospitals, Minneapolis, Minnesota. 
Supported in part by grants from the Minnesota Respiratory Disease Association, the Graduate School, University of Minnesota 


and the National Institutes of Health (sRor HE 13862-02). 
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Computer programs have been written to 
permit readout of regional ventilation and 
perfusion indices, ventilation-perfusion ra- 
tios and washout times. 

The 2 scintillation cameras (Radicamera 
so and Radicamera 60, Nuclear Data) are 
placed against the anterior and posterior 
chest wall of a patient in the upright posi- 
tion as is shown in Figure 1. Other posi- 
tions such as supine or prone have also 
been used. For ease in positioning, one 
camera has been placed on a specially de- 
signed cart.! The cameras are connected 
on line to a computer (Nuclear Data Med. 
II) via dual camera interface. 

A 100 MHZ dual ADC is used to digitize 
the analog camera signals for computer 
storage. Programs, written in Nutran, may 
be entered into the system by CRT or 
teletype terminal, or by paper tape. Data 
may be displayed by CRT or as a hard 
copy from the teletype. 


Fic. 
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The dual camera interface is designed 
to accept appropriate “X” and “Y” posi- 
tional signals from the 2 cameras and to 
route them through the analog-to-digi- 
tal converters to specific buffer locations in 
the core memory. Buffer storage of 4096 
words (64X64) is available for data enter- 
ing from each camera. At preselected time 
intervals, usually 2-3 seconds, the contents 
of the 2 buffers are transferred to disks. In 
the rare instance when scintillation events 
occur in both cameras simultaneously, 
priority system within the interface de- 
termines which event is processed.!® 

The Med II computer, although rela- 
tively small, has sufficient flexibility to 
permit regional analyses of pulmonary 
function to be made trom 12 lung regions 
(6 from each lung). Utilization of this com- 
puter for dynamic studies of the cardio- 
vascular system has been considered else- 
where." 





. The subject is positioned between 2 scintillation cameras for a xenon jei study. The camera on 
the left is on a mobile cart to permit it to be moved into position. 
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RESULTS 


Data from 2 patient studies will be pre- 
sented in the following paragraphs to il- 
lustrate the technique. The first patient 
(110) has essentially normal lung function, 
whereas the second (115) has chronic ob- 
structive pulmonary disease (COPD). AL 
though the computer program permits the 
selection of 12 areas of each anterior and 
posterior lung field, 6 areas are used here to 
simplify the presentation of quantitative 
d-ta in Tables 1 and 11. 

A computer drawn plot of activity in the 
left midlung field (posteriorly) versus time 
during the study of one of our patients 
(110) 1s shown in Figure 2. The (Q) repre- 
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sents that portion of the intravenously in- 
jected bolus of xenon 133 which was initially 
distributed in this region of lung and is in- 
dicative of blood flow. The (V2) represents 
activity in this lung region at full inspira- 
tion after rebreathing of xenon to equilib- 
rium. This was followed by washout of 
xenon and then by a single deep breath of 
the radioactive gas (V;) indicative of re- 
gional ventilation. Similar graphs are ob- 
tainable for all posterior and anterior re- 
gions of the lung as might be selected. A 
representation of these sequential data of 
activity versus time from the lower lung 
fields, as seen from the posterior projection 
of this patient, are shown in Figure 3. The 


TABLE I 


COMPUTER GENERATED DATA FROM A NORMAL SUBJECT (110). Q IS THE PERFUSION INDEX, V THE VENTILATION 
WIDTH AND v/Q THE VENTILATION-PERFUSION RATIO. THE Tı/2 IS THE CLEARANCE HALF TIME IN SECONDS 


ee 


POSTERIOR REGIONS OF THE LUNG 


L. Lower L. mid L. upper R. lower R. mid R. upper 
Q 1, 1g .98 .82 E 1.08 77 
V 1.06 .98 1.83 1.04 .94 .89 
V/Q .92 1.00 ti .92 .87 1.16 
Tie sec. 25 18 18 ay 19 18 


ANTERIOR REGIONS OF THE LUNG 


L. lower L. mid L. upper R. lower R. mid R. upper 
Q 1.06 1.36 93 1.02 1.06 . 88 
V 1.08 .97 .94 1.08 .96 .90 
V/Q 1.02 . 88 I.29 1.06 .gI 1.02 
Tis2 sec. 23 17 18 22 18 18 
a a eae pe ee gi ne 
TABLE II 


COMPUTER GENERATED DATA FROM A SUBJECT WITH COPD (1 rg). Q IS THE PERFUSION INDEX, V THE VENTILATION 
INDEX AND V/Q THE VENTILATION-PERFUSION RATIO. THE Tı/2 IS THE CLEARANCE HALF-TIME IN SECONDS 


a 


ANTERIOR REGIONS OF THE LUNG 


L. lower L. mid L. upper R. lower R. mid R. upper 
Q 2.2 i.f2 .70 Eeti .74 A 
V 1.§2 . 88 1.00 ria .908 .915 
V/Q .72 72 5.42 1.00 1.20 I.1g 
Tie sec. 67 55 60 67 63 74 


POSTERIOR REGIONS OF THE LUNG 


L. lower L. mid L. upper R. lower R. mid R. upper 
Q 1.14 83 .56 1.24 iti GA 
V 1.34 93 -63 1.05 .98 .97 
V/Q 1.18 E t13 85 89 t.63 
Ti/2 sec. 76 64 72 79 71 94 
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: L&R LOWER LUNGS 
Fic. 2. Computer generated histogram from the 


normal subject (110) showing counts versus time Fic. 3. Computer generated histogram showing 
in the left midlung as seen in the posterior projec- counts versus time from the left and right lower 


tion. (Q), (V2), and (Vj) indicate the data points lung fields as seen in the posterior projection. 
which were used to evaluate perfusions, equi- 


librium, and ventilation. Analysis of washout was 


started at (WO). 


IIO POST. 
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Fic. 4. Camera scintiphotograms from the normal subject (110) showing the distribution of xenon during 
perfusion (Q), equilibrium (V2), single breath ventilation (V1) and later washout (W3). 
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Fic. 5. Digitized computer displayed scintiphotograms from the normal subject (110) showing the 
distribution of radioactivity during various parts of the study. 


2 curves are almost totally superimposed 
because of nearly identical function of the 
hemilungs as may also be appreciated “rom 
selected scintiphotograms obtained during 
the course of the study (Fig. 4). The per- 
fusion (Q) shows the gradient cf blood flow 
to be essentially normal, decrzasing from 
base to apex. Washout is rapid and nearly 
uniform throughout both lungs except for 
a slight delay in clearance from both ‘ung 
bases indicative of a minimal ccmponent of 
obstruction to ventilation. 

Figure 5 shows selected frames of data 
displayed on the CRT of the Med II. The 
digitized format (64X64) is evident. The 
apparent discrepancy in activity between 
the picture obtained during washout (Ws) 
as seen in Figures 4 and 5 is artifactual and 
relates to poor counting statistics from low 
counts which was compensated for by a 


greater intensity setting used in the com- 
puterized display. Except for this differ- 
ence, the similarities in activity distribu- 
tion for comparable displays in the 2 figures 
are quite evident. 

Computer displays which show the se- 
lection of the right and left mid lung re- 
gions (anterior view) together with the 
plots of radioactivity in these regions versus 
time are shown in Figure 6. The inclusion 
of a small portion of the cardiac silhouette 
in each of these regions is evident. The 
plots are nearly identical with those shown 
in Figures 2 and 3 for other lung regions. 

Table 1 shows regional (V) and (Q) 
indices, V/Q ratios and washout times for 
this patient. The Tı; values for anterior and 
posterior regions of the lower lung varied 
from 23 to 25 seconds on the left and 22 to 
27 seconds on the right, confirming a slight 
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Fic. 6. Computer displayed scintiphotograms with X, Y coordinate markers outlining the regions selected 
for the mid right and left lungs as seen from the anterior projection. Corresponding time versus activity 


histograms for the regions are also shown. 


depression of ventilation in these regions. 
The remainder of the washout times are 
within normal limits, as are values obtained 
for indices and V/Q ratios for both lung 
fields. The decrease in both (V) and (Q) 
indices from lung base to apex may be seen 
in both sets of data although this trend 1s 
more evident from the posterior set because 
they tend to be more consistent than the 
anterior set. The greater variability in the 
anterior set appears related to portions of 
the cardiac “Image” being included (Fig. 6). 

Table 11 summarizes the regional quanti- 
tative data obtained from another patient 
(115). The variability in (V) and (Q) in- 
dices and V/Q ratios is considerably greater 
than was observed in the study of patient 
(110) whose data are shown in Table 1. 
Likewise the clearance half times are pro- 


longed throughout all lung regions (ap- 
proximately 3 times normal) indicative of 
the severity and the diffuseness of COPD 
in this patient. 

Figures 7 througi 10 show digitized 
scintiphotograms obtained at various times 
during the xenon study of this patient. 
Figure 7 shows computer generated dis- 
plays of distribution of blood flow as seen 
from the posterior view. Two somewhat 
different intensity control settings have 
been used to display the distribution of 
blood flow with the display on the right 
showing an isocontour pattern. Similar rep- 
resentations seen as equilibrium (V2) and 1 
minute into washout (W2) are shown in 
Figures 8 and g, respectively. Figure 10 
illustrates with coordinate markers, the 
selection of 3 regions of the posterior left 
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Fic. 7. Computer display of perfusion (Q) distribution of xenon in the subject with COPD (115) seen from 
the posterior projection. The figure on the right is a contour display showing isocount levels. 


115 POSTERIOR 





Frc. 8. Computer display showing the distribution of xenon in the lungs as seen 
from the posterior projection at equilibrium (Və). 
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Fic. 9. Computer display of the distribution of xenon during a 
portion of the washout phase of the study. 
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Fic. 10. Computer display with regions outlined by X, Y coordinate markers. A count versus time 
histogram from the left upper region is also indicated. 


hemilung. The plot on the lower right shows a display (anterior view) obtained 
corner of this figure quantifies the radio- during equilibrium (V) and late into 
activity in the upper lung region as a func- washout (W4). The retention of radioactiv- 
tion of time during the study. Figure 11 ity in the lungs at 3 minutes into washout 
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Frc. 11. An isocount contour display of the distribution of activity at equilibrium (V») as seen from the 
anterior projection. The figure on the right is from late washout and shows delayed clearance of xenon 


from the lungs. 
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Fic. 12. Computer displayed scintiphotograms showing the distribution of Tc SAM in the patient with 
COPD (115). Isocount contour displays for each projection are included. 


confirms COPD as the appropriate diag- 
nosis. 

Digitized scintiphotograms obtained 
from this patient after the administration 
of 3 mc of Tc%™ serum albumin micro- 
spheres (SAM) are shown in Figure 12. 
Two intensity control settings are pre- 
sented for each view (anterior, left lateral, 
posterior, and right lateral). Irregularities 
in perfusion evident in both lungs caused 
by COPD are not dissimilar from those 
seen with multiple emboli, indicating the 
Importance of ventilation data when inter- 
preting lung scintiphotograms. 


DISCUSSION 


The dual camera technique has the po- 
tential for providing a significantly better 
assessment of pulmonary function (blood 
flow and ventilation) than is provided by 
a single camera because of the inclusion of 
a third dimension—depth. This bidirec- 
tional approach is of particular importance 
when low energy gamma emitters, such as 
xenon 133, are being used because the ma- 
jority of the gamma rays reaching a detec- 
tor originate from tissues immediately 
adjacent to the detector and, as a result, ab- 
normal concentrations of radioactivity 


(either high or low) that are located in the 
distal regions of the structure being imaged 
may go undetected. Such is the case in the 
assessment of pulmonary emboli which, al- 
though most frequently found posteriorly 
in the lung bases, may be located at other 
sites which may then require other than a 
single posterior view of the lungs for op- 
timal detection. 

Our standard technique for assessing 
pulmonary emboli has been to obtain sev- 
eral scintiphotographic views of the lungs 
following intravenous administration of 
Tc’ albumin particles (either albumin 
aggregates or microspheres). Because this 
approach provides no significant informa- 
tion on ventilation which together with 
perfusion is regionally altered in patients 
with obstructive lung disease, we have 
looked at the regional washout of xenon 133 
gas from these patients as well. This latter 
technique permits a differentiation to be 
made between abnormalities of perfusion 
associated with emboli from those seen in 
cases of obstructive lung disease. With the 
availability of the dual-camera approach, 
we are finding that the use of xenon 133 
alone is sufficient to provide adequate data 
to make a definitive differential diagnosis 
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between pulmonary emboli and obstructive 
lung disease. 


SUMMARY 
Xenon 133 and 2 scintillation cameras ar- 


ranged to view both anterior and posterior’ 


lung fields are being used routinely for 
evaluation of pulmonary function. Scinti- 
photograms are obtained from both cam- 
eras throughout the course of both per- 
fusion and ventilation: portions of the 
study. In addition, data from both cameras 
are digitized and stored on line in a dedi- 
cated computer for further analysis. 

Computer processing of data permits 
quantitative information to be obtained on 
perfusion, ventilation and clearance of the 
radioactive gas from selected regions of the 
anterior and posterior lung fields. Ventila- 
tion-perfusion ratios and washout times are 
likewise calculated by computer. 


Merle K. Loken, M.D. 
Department of Radiology 
Division of Nuclear Medicine 
University of Minnesota Hospital 
Box 382 Mayo 
Minneapolis, Minnesota 55455 
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EXTENDED MANTLE RADIOTHERAPY IN HODGKIN'S 
DISEASE AND MALIGNANT LYMPHOMA* 


By J. E. MARKS, M.D.,t E. M. MORAN, M.D.,t M. L. GRIEM, M.D.,§ 
and J. E. ULTMANN, M.D. 


CHICAGO, ILLINOIS 


io the radiation treatment of Hodgkin’s 
disease (H.D.) and malignant lympho- 
ma (M.L.), most institutions have used 
“classic mantle” and inverted-Y fields. 
We have evolved a field called the “‘ex- 
tended mantle,” which is defined as a 
“classic mantle” that includes the upper 
portion of an inverted-Y field. The me- 
diastinal portion of the classic mantle is 
‘extended into the abdomen to the level of 
the intervertebral disk between L2 and L3, 
so that the upper abdominal lymph nodes 
and the entire spinal cord are included 
within a single field. We used the extended 
mantle in the treatment of H.D. and M.L. 
according: to the stage of the disease: 
as a single radiation field or in combina- 
tion with a “lower inverted-Y” field for 
total lymphoid irradiation. In this com- 
bination, the extended mantle eliminates 
splicing of 2 fields at the level of the dia- 
phragm. The rationale for’ avoiding such 
splicing is the prevention of: (1) overlap of 
the 2 fields which can result in radiation 
injury to the spinal cord; and (2) excessive 
separation of the 2 fields which can result 
in local recurrence of disease. A low inci- 
dence of both complications, #.¢., radiation- 
induced transverse myelitis and local recur- 
rence of disease at the splice, has been re- 
ported by major treatment centers;®® they 
probably occur more commonly than re- 
ported, however. 

The purpose of this report is to show, on 
the basis of a retrospective study of 95 


cases, that patients tolerate radiotherapy 
to an extended mantle field, and that 
treatment results are satisfactory with its 
use. Our experience with such a field is 
analyzed in terms of technique, relapse, 
survival, morbidity, hematologic tolerance, 


and mortality. 


MATERIAL AND METHOD 


The case material for this report was ob- 
tained by retrospective analysis of hospital 
charts and radiotherapy records of 95 pa- 
tients who had been treated with an éx- 
tended mantle field since December, 1968. 
There were 68 patients with Hodgkin’s 
disease and 27 with malignant lymphoma. 
Sixty-one of these patients completed 
total lymphoid irradiation after treatment 
with the extended mantle field. Eight 
patients had received radiotherapy at 
other institutions before being treated by 
us. 

The staging classification introduced at 
the Ann Arbor Symposium,' the histo- 
pathologic classification for Hodgkin’s dis- 
ease recommended by Lukes et a/.,!° and 
the histopathologic classification for ma- 
lignant lymphoma recommended by Rap- 
paport™ were used. All patients were 
staged by exploratory laparotomy, which 
included splenectomy and biopsies of the 
liver, bone marrow, and the following 
lymph nodes: porta hepatis, celiac, splenic, 
hilar, paraaortic, and iliac. Time intervals 
used to report end results were calculated 
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from the date of staging laparotomy to the 
date of recurrence, or to the date of the 
most recent follow-up. No patient was lost 
to follow-up. The status of each case was 
recorded for variable intervals ranging 
from 1 to 4 years. Failures were classified 
as true or local recurrence (TR, LR) when 
disease occurred in an irradiated field fol- 
lowing an attempt at curative radiother- 
apy; as regional recurrence (RR) when 
disease occurred at the junction between 
irradiated and nonirradiated tissues or out- 
side the previously irradiated field, but 
confined to the same side of the diaphragm; 
as transdiaphragmatic recurrence (TDR) 
when disease appeared on the side of the 
diaphragm opposite to that originally 
treated; and as extralymphatic recurrence 
(EL) when disease appeared in extranodal 
or extrasplenic sites.!® 


TECHNIQUE 


The “extended mantle” field is formed 
by the joining of the mediastinal portion 
of a “classic mantle’ (“Maltese cross”) 
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Fic. 1. Outline of extended mantle 
field on a patient. 


Extended Mantle Radiotherapy 
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Fic. 2. Shield for extended mantle field. 


field with the upper portion of an inverted 
Y. The outline of an extended mantle field 
on the skin of a patient under treatment is 
shown in Figure 1; the Cerrobend” shield 
for the field is illustrated in Figure 2; and 
a port film of an extended mantle field 1s 
shown in Figure 3. Patients were treated 
with 2 mev. roentgen rays from a Van de 
Graaff generator at a skin-source distance 
of 175 cm. The average field length was ap- 
proximately 54 cm. The original technique 
as previously reported"! has not changed 
basically, but several modifications have 
resulted from our more extensive expe- 
rience. They can be categorized as changes 
in: (1) geometry of field; (2) shielding; (3) 
time, dose, and fractionation; and (4) 
simulation. 

1. Geometry of field. In the presence of 
massive cervical lymphadenopathy extend- 
ing to the mastoid process, the upper mar- 
gin of the portal must be placed high in 
order to encompass the entire involved 
area (Fig. 4). Such placement creates some 
dosimetric problems, since body thickness 
increases as one proceeds cephalad from 
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Fic. 3. Verification film of extended mantle field. 


neck to mandible and skull. Every effort is 
made to extend the head maximally during 
treatment so that the mandible is elevated 
and the sagittal diameter in this region is 
reduced. In tall adult males, use of a high 
upper margin makes it difficult to place the 
lower margin of the portal at the level of 
L2-L3 because of restrictions in field length. 
In such cases it may be necessary to use 
opposed right and left lateral fields that 
include the head and the upper neck, and 
to create a cervical splice with the ex- 
tended mantle field which is AP-PA. The 
splice is moved 2 cm. upward or downward 
midway in the treatment to prevent over- 
lap due to possible setup error. This tech- 
nique has been used in 1 case of histiocytic 
lymphoma and in 1 case of H.D.; both 
cases presented with marked cervical 
lymphadenopathy and prominent oropha- 
ryngeal masses extending upward into 
the nasopharynx. The base of the skull and 
the retroauricular and suboccipital lymph 
nodes were included in the portal. The 
presence of massive disease in the neck 
and oropharynx with upward extension 
has been of particular concern because of 
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the difficulty of treating a regional recur- 
rence in this area without exceeding spinal 
cord tolerance. 

When a patient has a large upper ab- 
dominal tumor, the abdominal portion of 
the field is enlarged to encompass known 
disease. Metallic clips placed around the 
tumor mass‘ are essential for the correct 
outline of the enlarged portal. In such 
cases, one kidney is treated in excess of 
tolerance. Radiation nephritis with sec- 
ondary hypertension did not develop in 4 of 
our patients who have been followed for a 
minimum of 8 months. A third patient 
treated in this manner died from extra- 
lymphatic metastases before sufficient time 
had elapsed for the possible development 
of hypertension. 

Involvement of porta hepatis lymph 
nodes has been found in a significant num- 
ber of cases.? These lymph nodes are al- 
ways marked by the surgeon with metallic 
clips that can be visualized on port films. 
In the majority of cases, the porta hepatis 
lymph nodes lie near the midline, so that 
an abdominal extension on the right side 
as shown in Figure 3 is not necessary. 

In patients with Stage m1 H.D. or M.L., 
irradiation of the extended mantle field is 
followed after 1 month of rest by radiation 





lic. 4. Upper margins for extended mantle field. 
Lower line used routinely; upper line used for 
prominent cervical lymphadenopathy. Major por- 
tions of parotid glands are included. 
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delivered to a “lower inverted-Y” field 
(which, in fact, represents an “inverted 
y”). 

2. Shielding. Since the dose for an ex- 
tended mantle field is calculated in relation 
to the mid-mediastinum, the cervical 
spinal cord is necessarily exposed to an in- 
creased dose. Using a densitometer to 
measure exit dose on films of extended 
mantles, Haus eż a/.6 have shown that the 
dose in the neck may exceed that in the 
mediastinum by a considerable amount. 
Therefore, a 50 per cent cervical attenua- 
tion block is used posteriorly in all cases. 
Compensators eliminate the discrepancy 
between doses delivered to the medias- 
tinum and the neck, but they were not used 
routinely in this series. 

In the majority of cases, a 50 per cent 
attenuation shield was used anteriorly to 
protect the larynx. In patients with mas- 
sive cervical lymphadenopathy, however, 
we removed this shield because persistent 
submental disease had been noted in 2 
patients treated earlier, in whom addi- 
tional treatment with electrons was neces- 
sary. 

Shoulder joints are routinely shielded, 
particularly in cases that present with re- 
current disease in the supraclavicular 
fossae or axillae after radiation therapy 
given in another institution. 

3. Time, dose, and fractionation. Because 
of the large size of the extended mantle 
field, there has been a tendency to treat 
some patients with daily doses of 150 in- 
stead of 200 rads. Seventy-six patients re- 
ceived 200 rads per day and 1,000 rads per 
week, whereas the remaining 19 were 
treated with 150 rads per day. Patients 
with H.D. and M.L., lymphocytic type, 
have received a total dose of 4,000 rads. 
Patients with M.L., mixed lymphocytic- 
histiocytic (composite) and histiocytic type 
have received 4,500 to 5,000 rads total dose, 
with occasional boost doses of 1,000 rads 
in I week to large residual lesions. Opposed 
fields have been used in all cases, and each 
field has been treated daily to diminish 
subcutaneous fibrosis and pericarditis. 


Extended Mantle Radiotherapy 
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4. Simulation. For the initial cases in 
this series, the mantle and abdominal por- 
tions of the extended mantle field were set 
up separately and then joined together. 
Errors in the location of the splenic pedicle 
extension with respect to the intraabdom- 
inal clips placed along the splenic artery 
were common with this technique. Based 
on this experience, the whole field is now 
simulated using the exact skin-source dis- 
tance and centralizing the source with 
respect to the entire field. The cassette 
holder is simply moved superiorly and in- 
feriorly, and films exposed in each location 
are joined together at common anatomic 
landmarks. The field is drawn on the joined 
14X17 inch films, and from this drawing a 
shield (Fig. 2) for the entire perimeter of 
the field is constructed by means of a 
hot wire apparatus.’ With the “cross 
method," the shield is then positioned 
over the patient, and the outline of the 
shield on the skin is confirmed in relation 
to internal anatomy by means of radio- 
graphs. When the external landmarks co- 
incide with the internal anatomy, the skin 
marks are tattooed. Sequential films placed 
under the patient during the entire treat- 
ment to record the exit dose have shown 
that the field can be duplicated with ac- 
curacy in most patients over the entire 
course of treatment. 


RESULTS 
HODGKIN'S DISEASE 


Type of radiation therapy versus stage 
(Table 1). All 68 patients with H.D. com- 
pleted extended mantle irradiation; among 
the 28 cases with Stage 1 and 11 disease, 25 
had extended mantle irradiation alone and 
3 had total lymphoid irradiation. Among 
the 23 cases with Stage 1114 disease, 2 had 
extended mantle irradiation alone and 21 
had total lymphoid irradiation, and among 
the 17 with Stage 1B, 2 had extended 
mantle irradiation alone and 15 had total 
lymphoid irradiation. 

Adjuvant chemotherapy. None of the 28 
cases of Stage 1 and 1 H.D. received 
chemotherapy. Five of the 23 cases with 
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TABLE I l 
TYPE OF THERAPY BY STAGE IN 68 CASES 
OF HODGKIN’S DISEASE 
Total 
Fxtended Total Lymphoid 
Stage Mantle Lymphoid Irradiation 
Alone Irradiation Followed 
by “COPP” 
Iand H 25 3 o 
IIIA and- IgA 2 16 5 
IIB and IlIgB 2 4 II 


 COPP= cyclophosphamide, vincristine, procarbazine, pred- 
nisone. 
Stage 111A disease and 11 of 17 cases with 
Stage 111B disease received quadruple cyclic 
chemotherapy (cyclophosphamide, vin- 
cristine, procarbazine, and prednisone= 
“COPP’’) 3 months after the completion of 
total lymphoid irradiation (Table 1). 
Current status of patients. Of the 68 pa- 
tients with Hodgkin’s disease who com- 
pleted extended mantle irradiation, 49 are 
alive without disease, 9 are alive with dis- 
ease, and Io are dead with disease (Table 
1). One patient in the last category died 
of pulmonary embolism near the termina- 
tion of therapy. As indicated in Table n, 
there were 6 patients who were subopti- 
mally treated with radiation elsewhere and 
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who were in relapse at the time of their 
referral to us. These patients underwent 
surgical staging and were re-irradiated with 
curative intent. Three of these patients are 
alive without disease, I is alive with dis- 
ease, and 2 are dead with disease. 

Table 111 shows the relationships of stage 
and histopathology to the status of the 
patient. There were ṣo patients with nod- 
ular sclerosis, 9 with mixed cellularity, 5 
with lymphocytic predominance, 2 with 
lymphocytic depletion, and 2 who were 
unclassifiable. Twenty-three patients were 
Stage IA or IIA, § were Stage IB or IIB, 23 
were Stage IIIA or IlIgA, and 17 were Stage 
IIB or IIgs. Of Io patients dead with dis- 
ease, 8 were Stage INA or IIIB. ` 

Analysis of fatlures. There were 23 fail- 
ures among the 68 patients with H.D. who 
completed extended mantle irradiation 
(Table iv). Five failures (Cases 2, 3, 8, 14, 
and 15) were true recurrences not associ- 
ated with extralymphatic disease; 4 (Cases 
4, 5, 9, and 16) were true recurrences asso- 
ciated with extralymphatic ‘disease; I. 
(Case 10) was a regional (marginal) recur- 
rence associated with extralymphatic dis- 
ease; 2 (Cases 12 and 21) were regional re- 
currences or extensions of disease to un- 
irradiated pelvic lymph nodes; 2 (Cases 11 


TABLE II 


HODGKIN'S DISEASE 


FOLLOW-UP OF EXTENDED MANTLE IRRADIATION ALONE (29 CASES) AND EXTENDED MANTLE IRRADIATION 
PLUS LOWER INVERTED-Y IRRADIATION (39 CASES) 


ALL STAGES 
Interval (years) 
Status Total 
a i 2-3 374 Patients 
Alive without disease 6 (1)* 13 (1) 17 (1) 13 4gt 
Alive with disease 2 $ 3 2 (1) 9 
Dead with disease 3 a 4 (2) o roj 
Subtotal II 13 24 0 I5 68 


* Numbers in parentheses indicate number of patients previously treated with irradiation who were qualified to receive extended 


mantle irradiation with curative intent. 


+ This total includes 3 patients who developed a true recurrence (2 in the axilla, 1 in the submental region) and 1 patient who de- 
veloped extension of disease to untreated pelvic lymph nodes; all were given additional radiotherapy and have been free of disease from 


6 to 30 months, 


t Includes 1 patient who died of pulmonary embolism near termination of therapy. 
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TABLE III 


HODGKIN'S DISEASE 


STATUS OF PATIENT IN RELATION TO STAGE AND HISTOPATHOLOGY (68 CASES) 


IB and IIB 


Pathologic Stage 


IIIA and IgA IIB and IIIgB 


IA and IIA 
Histopathology Status 
Nodular sclerosis AsD | 17 I 
(50 patients) AcD I 
DcD 1! 
Mixed cellularity AsD 2 2 
(9 patients) AcD 
DcD 
Lymphocytic predominance | AsD I 
(5 patients) AcD 
DcD 
Lymphocytic depletion AsD I 
(2 patients) AcD 
DcD 
Unclassifiable AsD 
(2 patients) AcD 
DcD 
Subtotal AsD 21 3 
AcD I 
DcD I 
Total 23 


AsD= Alive without disease. 
AcD= Alive with disease. 
DcD= Dead with disease. 


and 17) were regional recurrences or exten- 
sions of disease to upper extremities, asso- 
ciated with extralymphatic disease; 8 
(Cases 6, 7, 13, 18, 19, 20, 22, and 23) had 
extralymphatic disease unassociated with 
true or regional recurrences; and 1 (Case 1) 
died near the termination of therapy. 
Details for each failure are shown in the 
footnote to Table tv. 

Radiation salvage. Four patients alive 
without disease (Table 11), who were radia- 
tion failures after extended mantle irradia- 
tion, were successfully retreated with 
curative doses of radiation with local con- 
trol of the recurrent disease for periods 
from 6 to 30 months. Two of these failures 
had true recurrences in the axilla; 1 had a 
true recurrence in the submental triangle; 
and 1 had a transdiaphragmatic recurrence 
with disease in unirradiated pelvic lymph 
nodes. 


AsD | AcD | DcD | AsD | AcD | DcD | AsD | AcD | DcD | AsD | AcD | DcD | AsD | AcD | DcD 


10 6 34 
2 3 7 
I 2 5 9 
2 I F 
I I 2 
4 5 
I 
I I 
x? 13 2 
17 8 49 
3 4 9 
I 3 5 10 
23 17 68 


1 Died of pulmonary embolism near termination of therapy (no autopsy permitted). 
2? Hodgkin’s disease, Lennert’s type. 
3 Nodular sclerosis and mixed cellularity. 


Two patients with true recurrences asso- 
ciated with extralymphatic disease were 
retreated with curative intent and were 
locally controlled for ọ and 10 months, re- 
spectively. One is alive with disease, and 
the other is dead with disease. 

There were 3 patients with failures in the 
form of regional recurrences associated 
with extralymphatic disease. These pa- 
tients were irradiated again with curative 
intent; local control was achieved and 
maintained for 7, 14, and 30 months, re- 
spectively. Two of these patients are alive 
with disease, and 1 is dead with disease. 

Relapse-free rates. Figure § is an actuarial 
curve showing relapse-free rates at 6 month 
intervals for 25 patients with Stage 1 and 11 
H.D. who received extended mantle irra- 
diation alone. Three Stage 1 and 11 cases 
were excluded from this analysis because 
they received total lymphoid irradiation 
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TABLE IV 


HODGKIN’S DISEASE 


ANALYSIS OF FAILURES BY STAGE AFTER EXTENDED 
MANTLE IRRADIATION ALONE (6 CASES)* OR AFTER 
TOTAL LYMPHOID IRRADIATION (17 CASES) 


Padded: Interval in Years Total 
Stage S BRN 23 Failures 
Number of Patients 
(Case No.) 
IA and IA (7) 2{2,7) © 3 
1B and IIB O 2(4, 5) © 2 
mia and imga 2(6-7) 4(8-zr) 1(72) 4 
1p and mgs 8(7¢-20) 321-23) O II 

Subtotal II II I 23 

Case 

No. Codet 

(7) D Died of pulmonary embolism near 
termination of therapy. 

(2) TR Axillary recurrence irradiated with 
local control for 1 year. 

(3) TR Diseased mediastinal node removed 
during pericardiectomy. 

(4) TR  Submental recurrence irradiated 
with local control. 

Osseous metastases, left knee; pal- 
lated with additional radiation. 

(5) TR Axillary recurrence. | 

EL Lung, pericardium, kidney. 

(6) EL Liver. 

(7) EL Breast, lung, liver. 

(8) TR Left neck recurrence treated with 
radiation; since status of recur- 
rence is unknown, this patient is 
classified as alive with disease. 

(9) TR Pelvic recurrence in previously ir- 
radiated pelvis. Not irradiated a 
-second time. 

EL Pleural and rib metastases. Ir- 
radiated with local control for 9 
months. 

(r0) RR Recurrence in parotid at upper end 
of extended mantle. This was ir- 
radiated with local control until 
death 7 months later, when the pa- 
tient died from extralymphatic 
disease. 

EL Liver, bone marrow. 

(rr) RR Extension to right arm. This was 
irradiated with control for 14 
months. 

EL Subcutaneous nodule right chest 


wall, irradiated with local control 
for 14 months. 


(72) 
(73) 
(74) 
(75) 
(76) 


(77) 


(78) 
(79) 
(20) 
(27) 


(22) 
(23) 


TABLE IV— (Continued) 


RR 
EL 
TR 
TR 
TR 
EL 
RR 
EL 


EL 
EL 


Extension to untreated pelvic 
lymph nodes, which were irradiated 


` with local control for 6 months. 


Liver. 

Submental recurrence irradiated 
with local control for 28 months. 
Left axillary recurrence irradiated 
with local control for 6 months. 
Recurrence in neck irradiated for 
palliation. 

Osseous (femur and base of skull) 
with cranial nerve involvement. 
Extension to left arm irradiated 
with loca] control for 30 months. 
Subcutaneous chest wall nodule ir- 
radiated with local control for 30 
months. 

Osseous disease (I-12). 

Liver and bone marrow. 

Liver. 

Extension to unirradiated pelvic 
lymph nodes in patient who re- 
fused treatment after extended 
mantle. Alive with disease. 

Liver. 

Osseous disease (I-10). 


* Cases (7, 2, 3, 5, 72), and (27) received extended mantle ir- 
radiation alone; the remainder received total lymphoid irradia- 
tion (extended mantle followed by lower inverted-Y). 

t Key: TR= True recurrence. l 
RR = Regional recurrence. 

EL= Extralymphatic. 
D= Death. 
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Fic. g. Actuarial curve showing the relapse-free 
rates at 6 month intervals for 25 patients with’ 
Stage 1 and 11 Hodgkin’s disease who received ex- 
tended mantle irradiation alone. The curve was 
calculated according to the method of Kaplan and 
Meier. The numbers in parentheses represent 
number of cases at risk at the start of each interval. 
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(Table 1). The relapse-free rate for Stage 1 
and 11 disease after extended mantle ther- 
apy was 0.79 at 24 months. 

Figure 6 is an actuarial curve showing 
relapse-free rates at 6 month intervals for 
21 patients with Stage rma H.D., who re- 
ceived total lymphoid irradiation. Two 
patients with Stage 11a disease were ex- 
cluded from this analysis because they re- 
ceived extended mantle irradiation alone 
(Table 1). The relapse-free rate for Stage 
iA disease after total lymphoid irradia- 
tion was 0.69 at 24 months. In an attempt 
to determine the effect of adjuvant chemo- 
therapy on these cases, we calculated sepa- 
rate curves for 5 patients who received 
chemotherapy and for 16 who did not. 
There were no relapses among those who 
received chemotherapy, but among those 
without chemotherapy the relapse-free 
rate was 0.60 at 24 months. 

An actuarial curve showing relapse-free 
rates at 6 month intervals for 15 patients 
with Stage ius H.D. who had total lym- 
phoid irradiation is shown in Figure 7. Two 
patients with Stage 1B disease were ex- 
cluded from this analysis because they 
received extended mantle irradiation alone 
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Fic. 6. Actuarial curves showing relapse-free rates at 
6 month intervals for 21 patients with Stage ma 
or IgA Hodgkin’s disease who received total tym- 
phoid irradiation, for 5 patients who alsc re- 
ceived chemotherapy, and for 16 patients who did 
not receive chemotherapy. The curves were calcu- 
lated according to the method of Kaplan and 
Meier. The numbers in parentheses represent 
number of cases at risk at the start of each interval. 
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Fic. 7. Actuarial curves showing relapse-free rates at 
6 month intervals for 15 patients with. Stage mB 
or 111gB Hodgkin’s disease who received total lym- 
phoid irradiation, for 11 patients who also received 
chemotherapy, and for 4 patients who did not 
receive chemotherapy. The curves were calculated 
according to the method of Kaplan and Meier.® 
The numbers in parentheses represent number of 
cases at risk at the start of each interval. 


(Table 1). The relapse-free rate for Stage 
1B disease after total lymphoid irradiation 
was 0.23 at 24 months. Separate curves 
were calculated for 11 cases who received 
chemotherapy and for 4 cases who did not. 
The patients who received chemotherapy 
had a relapse-free rate of 0.31 at 18 months, 
whereas all 4 patients who did not receive 
chemotherapy had relapsed at that time. 


NON-HODGKIN'S LYMPHOMA 


Types of radtation therapy versus stage. 
Among 13 patients with Stage 1 and 1 dis- 
ease, § received extended mantle irradia- 
tion alone and 8 received total lymphoid 
irradiation. All 14 patients with Stage mı 
disease received total lymphoid irradiation. 

Current status of patients (Table v). Of 
27 patients with non-Hodgkin’s lymphoma 
who completed extended mantle therapy, 
16 are alive without disease, 2 are alive with 
disease, and 9 are dead with disease (Table 
v). As indicated in the table, 2 patients 
previously treated suboptimally with ra- 
diation elsewhere were surgically staged 
here, and were then re-irradiated with 
curative intent. One is alive without dis- 
ease and the other is dead with disease. 
Twenty patients were followed for periods 


Tase V 


NON-HODOKIN’S LYMPHOMA 


FOLLOW-UP OF EXTENDED MANTLE IRRADIATION 
ALONE (5 CASES) AND EXTENDED MANTLE PLUS 
LOWER INVERTED-Y IRRADIATION (22 CASES) 


ALL STAGES 
Interval (Years) Total 
Status Pa- 
œI I-2 23 3-4 tients 
Alive without 
disease 3 7 a7). f 16 
Alive with 
disease _ 2 o 6 o 2 
Dead with 
disease HDF 3 a O 9 
Subtotal 10 ro 6 I 27 


* Number in parentheses indicates number of patients previ- 
ously treated with radiation who were qualified to receive ex- 
tended mantle irradiation with curative intent. 


of less than 2 years, whereas 7 were fol- 
lowed for 2 to 4 years. Eight of 9 patients 
dead with disease died during the first 2 
years. 

Table vı shows the relationship of stage 
and histopathology to the status of the 
patient. There were 14 patients with dif- 
fuse histiocytic, 4 with diffuse lymphocytic, 
4 with nodular lymphocytic, 2 with diffuse 
composite, and 3 with nodular composite 
lymphoma. Thirteen patients were Stage 
IA OF IIA, II were Stage IIIA or IIIsA, and 3 
were Stage IIIB or IIIgB. Seven of g patients 
dead with disease were Stage IIA or IIIB; 
4 of them had histiocytic lymphoma. 

Analysis of failures. Among 27 patients 
with non-Hodgkin’s lymphoma who com- 
pleted extended mantle irradiation, 11 
were considered radiation failures (Table 
vit). All 11 had extralymphatic disease. 


Taste VI 


NON-HODGKIN'S LYMPHOMA 


STATUS OF PATIENTS IN RELATION TO STAGE AND HISTOPATHOLOGY (27 CASES) 





Histology 
Histiocytic AsD* 
diffuse AcD 
DcD 
Lymphocytic AsD 
diffuse AcD 
DcD 
Lymphocytic AsD 
nodular AcD 
DcD 
Composite AsD 
diffuse AcD 
DeD 
Composite AsD 
nodular AcD 
DeD 
As D 
Subtotal AcD 
DcD 
Total 


* For abbreviations, see Table mz. 


Pathologic Stage 





t One case with histopathology of histiocytic lymphoma and Hodgkin’s disease. 


TABLE VII 


NON-HODGKIN ’S LYMPHOMA 


ANALYSIS OF FAILURES BY STAGE AFTER EXTENDED 
MANTLE IRRADIATION ALONE (I C4SE)* AND 





TOTAL LYMPHOID IRRADIATION (JO CASES) 








Interval in Years 


Pathologic Total 
Stage = in Failures 
Number of Patients 
(Case No.) 

I and IIA 3(r-3) O 5 
I and 11B O O o 
maand mga 34O 278 5 
UIR and Wigs 3(9-17) ° 3 

Subtotal 9 2 II 

Case 

No. Codet 

(z) TR Recurrence in treated neck. 

TDR Extension to untreated pelvic 
lymph nodes. 
aa EL Liver, bone marrow. 

(2) EL Liver. 

(3) EL Orbital metastasis with proptosis 
and subcutaneous ncdule of thigh. 

(4) TR Right axillary recurrence not ir- 
radiated a second time; placed on 
chemotherapy. 

EL Liver, bone marrow, subcutaneous 
nodules. 

(5) TR Recurrence in previously irradiated 
pelvis not irradiated < second time; 
placed on chemotherapy. 

EL Bone marrow, peripheral blood. 

(6) EL Liver, osseous disease in C-4. 

(7) TR Left axillary recurrence not re- 
treated with radiaticn; placed on 

= chemotherapy. 
hee EL Bone marrow, peripheral blood. 
- (8) TR Recurrence in irradiated mediasti- 
num. 
EL Malignant pleural effusion, liver. 

(9) TR Left axillary recurrence; irradiated 

again for palliation. 
EL Testicle. 
(zo) RR Extension to right and left upper 
extremities. 
EL Liver, bone marrow. 
(rr) EL Bone marrow, central nervous sys- 
tem. 

* Only Case No. (3) was treated with extended mantle irradia- 
tion alone; the remaining 10 cases either completed total lymphoid 
irradiation or had dissemination during treatment of the lower 

| inverted-Y. 

t Key: TR= True recurrence. 


RR= Regional recurrence. 
TDR = Transdiaphragmatic recurrence. 


EL=Extralymphatic disease. 


Taste VIII 


COMPARISON OF SYMPTOMS AT TWO RATES OF TREAT- 
MENT FOR EXTENDED MANTLE IRRADIATION 


Fraction of Cases 


Symptoms 
150 rads/day 200 rads/day 
Nausea 12/19 (63%) 38/76 (50%) 
Vomiting 9/19 (47%) 25/76 (33%) 
Esophagitis 5/19 (26%) 25/76 (33%) 
Skin reactions 4/19 (21%) 26/76 (34%) 
Diarrhea o 4/76 (5%) 


Six of these failures were due to true recur- 
rences associated with extralymphatic dis- 
ease; I was due to a regional recurrence 
associated with extralymphatic disease, 
and 4 to extralymphatic disease unassoci- 
ated with true or regional recurrence. De- 
tails of each failure are shown in the foot- 
note to Table vi. 

Relapse-free rates. The probability of 
being relapse-free at 24 months was 0.62 
for lymphocytic lymphoma in all stages, 
0.48 for histiocytic lymphoma in all stages, 
0.69 for histiocytic lymphoma Stage 1 and 
i, and 0.53 for all types and stages of 
non-Hodgkin’s lymphoma. 


COMPLICATIONS OF EXTENDED 
MANTLE IRRADIATION 


The general morbidity associated with 
therapy is summarized in Table vir. Symp- 
toms at 2 different rates of treatment are 
compared. It was initially expected that 
patients treated with 150 rads per day 
would have fewer radiation-induced symp- 
toms; review of our records failed to sup- 
port this expectation, however. Extended 
mantle irradiation of 95 patients was asso- 
ciated with nausea in $0 patients (53 per 
cent), vomiting in 34 (36 per cent), 
esophagitis in 30 (32 per cent), severe skin 
reactions in 30 (32 per cent), and diarrhea 
in 4 cases (4 per cent). 


MILD COMPLICATIONS 


These are summarized in Table rx. 
Eight patients became dehydrated at 
termination of therapy because of radia- 
tion esophagitis and inadequate oral in- 
take, and had to be hospitalized for admin- 


TABLE IX 


MILD COMPLICATIONS RESULTING FROM 
EXTENDED MANTLE IRRADIATION 


No. of 


Caia Per Cent 


Type 
Dehydration 
Hypothyroidism (clinical) 
Radiation caries 
Thrombophlebitis 


Complete xerostomia 


mH DO UGU © 
+ U RVU œ 


istration of intravenous fluids. Several 
others received intravenous fluids as out- 
patients, with prompt correction of dehy- 
dration. Three patients became hypothy- 
roid and required therapy with thyroid 
extract. In 2 patients, radiation-induced 
caries developed several years after treat- 
ment; one patient underwent total dental 
restoration, and the other had several 
lower teeth extracted. Partial xerostomia 
occurred in the majority of patients and 
complete xerostomia in I patient who 
received 4,000 rads in 4 weeks. Two pa- 
tients were hospitalized for thrombophle- 
bitis, received anticoagulants, and recov- 
ered without developing clinical evidence 
of pulmonary emboli. 

Other mild sequelae noted in conjunc- 
tion with extended mantle field irradiation 
were pulmonary fibrosis and gastric pain. 
In most patients, radiation-induced para- 
mediastinal pulmonary fibrosis developed 
in areas corresponding to the portal mar- 
gins. In I case, we suspected that a re- 
cently developed, smoothly rounded dense 
area in the region of the hilum represented 
recurrent disease, and subjected the pa- 
tient to a thoracotomy which revealed only 
fibrosis. Epigastric pain during the course 
of irradiation was noted in 4 patients who 
received 4,000 rads in 4 weeks, but the 
pain did not persist and no clinical evi- 
dence of gastric injury ensued in these or 
any other patients. 

No patient developed spinal cord injury 
or peripheral nerve damage. As previously 
reported, an unseparated splice is used 
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when the pelvis is treated in addition to 
the extended mantle field, so that total 
lymphoid irradiation is achieved. This 
splice is made at a level below the spinal 
cord, and over peripheral nerves and mo- 
bile segments of bowel. Among 61 patients 
so treated, no nerve injuries were recorded, 
and only 1 injury of the large bowel was 
noted at a site distant from the splice. 
This injury occurred in a patient with ul- 
cerative colitis who developed a sigmoid 
obstruction and perforation associated with 
an inflammatory mass after radiation to 
the pelvis. 


SEVERE COMPLICATIONS 


Table x summarizes the severe com- 
plications. 

Radiation pneumonitis. Five patients de- 
veloped severe radiation pneumonitis with- 
in the first 2 months following completion 
of the extended mantle therapy. In 4 pa- 
tients, the presentation was similar: they 
developed tachypnea and a low arterial 
pressure of oxygen. Chest roentgenography 
(Fig. 8) demonstrated bilateral parame- 
diastinal and hilar infiltrates corresponding 
to the portal margins, and left lower lobe 
infiltrates corresponding to the splenic 
pedicle extension. In 2 of these cases, in- 
filtrates were later noted beyond the portal 
margins in the peripheral portions of the 
lung. Sputum cultures in both cases re- 
vealed mixed flora with Staphylococcus 
aureus predominating in I case and EL. coli, 
enterococcus species, and Candida albicans 
in the other. Staphcyllin was used in the 


TABLE X 


SEVERE COMPLICATIONS RESULTING FROM 
EXTENDED MANTLE IRRADIATION 


No. of 


Cits Per Cent 


Type 


Radiation pneumonitis 5 
Severe esophagitis 2. 
Tracheoesophageal fistula I 
Constrictive pericarditis I 
Pulmonary embolism I 


H mt hm D> La 


VoL. 121, No. 4 


first case with minimal success, and predni- 
sone, 100 mg. daily, in the second with 
rapid symptomatic improvement. The dif- 
fuse. infiltrates resolved in both cases, 
leaving the patients asymptomatic. The 
other 2 patients in this group did not de- 
velop peripheral infiltrates and became 
asymptomatic over 3 months of observa- 
tion on steroid therapy, which was gradu- 
ally tapered. The fifth patient was a woman 
with massive mediastinal H.D., nodular 
sclerosis type. It was not possible to shield 
much of the normal lung, and the patient 
developed a chronic cough and respiratory 
insufficiency after a protracted course of 
irradiation which included multiple rest 
periods to allow shrinkage of the tumor. 
She subsequently developed extralym- 
phatic disease and died. 

Severe esophagitis. Two patients de- 
veloped severe esophagitis during the 
course of extended mantle therapy, with 
subsequent profound weight loss. Both 
patients developed extralymphatic dis- 
ease; I died and 1 is alive. 





1 


| | 


Fic. 8. Radiation pneumonitis after extended mantle 
irradiation. Paramediastinal and hilar infiltrates 
correspond to splenic pedicle extension. Peripheral 
infiltrates (curved arrow) are present beyond mar- 
gins of irradiated lung. 
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Tracheoesophageal fistula. One patient, 
a 26 year old male with massive mediastinal 
disease involving the pericardium and left 
lung, developed a tracheoesophageal fistula 
midway through the course of irradiation. 
After the patient had received adequate 
nutritional intake through a gastrostomy, 
the fistula healed spontaneously and the 
patient is alive without disease after 2 
years. 

Constrictive pericarditis. One patient, a 
25 year old male with H.D., nodular sclero- 
sis type, was retreated by us and subse- 
quently developed constrictive pericarditis. 
This patient had received 2,736 rads of 
kilovoltage irradiation to the mediastinum 
over 6 weeks at another hospital. Three 
months later, he was referred to our insti- 
tution with obvious roentgenographic evi- 
dence of recurrent mediastinal disease. He 
was treated with an extended mantle field, 
receiving 4,000 rads in 4 weeks to the mid- 
mediastinum with shielding of the entire 
thoracic and cervical spinal cord. The peri- 
carditis developed 18 months later, necessi- 
tating pericardiectomy. Residual disease 
was found in a fibrotic encapsulated 
lymph node. The patient is presently on 
chemotherapy and doing well. This was our 
only case of clinical pericarditis among 8 
patients whose mediastinum was retreated. 
None of the 87 patients who received their 
initial treatment at our institution de- 
veloped radiation pericarditis. 

Blood cell counts. On the basis of the dis- 
tribution of marrow in adults as described 
by Ellis, we estimate that approximately 
36 per cent of the total marrow is included 
in an extended mantle field. Figures g and 
10 show white blood cell counts and plate- 
let counts versus midplane dose in rads for 
all patients during extended mantle irradia- 
tion. The status of blood cell counts during 
lower inverted-Y irradiation is not repre- 
sented in these graphs. In 12 patients, irra- 
diation of the extended mantle field had 
to be interrupted because of thrombocyto- 
penia or leukopenia; extralymphatic dis- 
ease later occurred in 10 of these 12. Of the 
10 patients who had rest periods during ex- 
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Fic. 9. Effect of extended mantle irradiation on 
white blood cell count (WBC). Points on the solid 
line represent mean white blood cell count values; 
the vertical lines are +2 standard errors of the 
mean. 


tended mantle irradiation and later de- 
veloped extralymphatic disease, 6 had his- 
tiocytic lymphoma, 2 had lymphocytic 
lymphoma, and 2 had H.D. Two of the ro 
patients in this group had previously re- 
ceived chemotherapy. It should be empha- 
sized that all patients had undergone 
staging laparotomy and splenectomy, and 
that splenectomy in all likelihood was an 
important factor in permitting completion 
of radiotherapy without hematopoietic de- 
pression in most patients.’ ` 

Mortality. One death attributable to 
radiotherapy occurred in a. young’ woman 
who was near completion-‘of treatment 
with the extended: mantle field; and who 
had esophagitis, dehydration; and. hemo- 


concentration, resulting in a- massive pul- . 


monary embolus. 


DISCUSSION 


The rationale for the use of the extended 
mantle field is to eliminate the need for 
splicing at the level of the diaphragm in 
total lymphoid radiotherapy of H.D. and 
M.L. Such splicing can result in overlap of 
the mantle and inverted-Y fields, causing 
excessive dose in the region of the spinal 
cord. Transverse myelitis can ensue and 
the patient may be left with the sequelae of 
paresis and of dysfunction of bladder and 
bowel. Alternatively, excessive separation 
can result in an inadequate dose to diseased 
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Fie. 10. Effect of extended mantle irradiation on 
platelet count. Each point on the solid line repre- 
sents the mean platelet count; the vertical lines are 
+2 standard errors of the mean. 


regions, and thus in recurrence of disease.’ 
Retreatment is difficult because of the 
danger of exceeding the radiation tolerance 
of normal organs. Stewart and Kaplan! 
reported an incidence of 0.15 per cent (1 
case in $92 patients treated) for radiation- 
induced transverse myelitis, and cau- | 
tioned that meticulous technique and 
treatment planning are required. On retro- 
spective review of their case, they found 
that inadequate separation of fields had 
probably occurred. There are few docu- 
mented reports of this complication in the 
literature, but we continually hear of such 
injury from other therapists in major 
treatment centers. Glenn ef alé reported 
on a patient who developed recurrence in 
the anterior mediastinum in the region of, 
the splice separation. We have not seen a 
recurrence at the diaphragm with such 
splicing, but we are very familiar with the 
patient who presents with recurrent disease 


. between portals after “patchwork radio- 


therapy” over multiple fields. 

We are aware of the potential for error in 
our own facility, which has a heavy work- 
load and limited staff; therefore, we became 
convinced that elimination of the splice at 
the level of the diaphragm by the forma- 
tion of what came to be called the ‘‘ex- 
tended mantle” field would be advanta- 
geous. Such a field eliminates the splice and _ 
thus the possibility not only of overlap, but 
also of excessive separation of fields. When 
we began to use this field in late 1968, there 
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were 2 uncertainties: (1) whether such an 
extensive field would be tolerated by the 
patients; and (2) whether treatment re- 
sults would be acceptable. We now feel 
that, in general, the field is tolerated well 
despite the increase in integral dose, and 
that our treatment results are acceptable. 
The aged, the medically infirm, and those 
subjected to previous chemotherapy, how- 
ever, are less tolerant of such extensive 
irradiation and are not good candidates 
for the extended mantle field. 

In our series of 68 cases with H.D. 
treated with extended mantle fields or 
with total lymphoid irradiation, there were 
19 cases still without disease within the 
first 2 years of follow-up when, in the gen- 
eral experience, the majority of recurrences 
are noted. Some of these patients may fail 
at a future date. The fact that almost all 
failures after extended mantle irradiation 
(22 of 23 cases, Table 1v) occurred within 
the first 2 years indicates that follow-up 
during this period should be frequent, es- 
pecially since some patients can be sal- 
vaged with further radiotherapy. Kaplan? 
reported significant relapses in the third 
year of follow-up as well, a. finding that 
may become apparent in further studies of 
our case material. As was expected, most 
of the failures in our series (18 of 23 cases, 
Table 1v) were noted among patients with 
Stage 111 disease. Thirteen of these 18 pa- 
tients had extralymphatic disease. The re- 
lapse-free curve calculated for Stage 1 and 
11 H.D. treated with extended mantle irra- 
diation alone (Fig. 5) is comparable to that 
published by Kaplan,” whose cases were 
treated with classic mantle fields. It would 
seem from examination of our actuarial 
relapse-free curves for Stage 11a and 11B 
H.D. that adjuvant combination chemo- 
therapy might be instrumental in prevent- 
ing relapse. However, the number of pa- 
tients in the 2 groups is too small to show 
statistically significant differences. (In addi- 
tion, there was a degree of bias involved in 
the selection of patients who received 
chemotherapy; it has only been in the past 
4 years that all adults with Stage 11a and 
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11B H.D. have been randomized to receive 
or not to receive adjuvant chemotherapy.) 
Rosenberg eż a/.4 reported convincing evi- 
dence that relapse-free rates were signifi- 
cantly improved with the use of chemo- 
therapy in a randomized study of patients 
with different stages of H.D. 

In cases of M.L., most failures (9 of 11 
cases) occurred within the first year and 
were associated with extralymphatic dis- 
ease in all instances. The probability of be- 
ing relapse-free was greatest for lympho- 
cytic lymphoma and least for histiocytic 
lymphoma. The data of Jones et al." also in- 
dicate that the prognosis for histiocytic 
lymphoma is relatively poor. It should be 
noted that patients with Stage1 and 1 M.L. 
are salvageable with extended field radio- 
therapy. In our series, 10 of 13 patients with 
Stage IA or IIA disease are alive without 
disease at the present time (Table v1); 10 
of these 13 patients had diffuse histiocytic 
lymphoma, and 7 of these 10 are alive 
without disease. As in H.D., the patients 
with Stage 111 M.L. failed with the greatest 
frequency. Unlike H.D., however, no pa- 
tients who failed were salvaged with addi- 
tional irradiation. There were too few cases 
with nodular histopathology for compari- 
son with cases of diffuse histopathology. 

We considered it significant that 3 of 6 
cases of H.D. (Table 11) and 1 of 2 cases of 
M.L. (Table v) previously treated with 
various modalities of radiation were alive 
without disease after retreatment with 
extended mantle radiation. For a previously 
treated patient, it is necessary to obtain the 
data from the institution where such treat- 
ment took place, and to incorporate the 
findings into treatment planning with me- 
ticulous attention to the radiation tolerance 
of the various tissues encompassed by the 
field. One of the most frequent problems in 
the proper portal design for previously 
treated patients is the lack of skin tattoos, 
which, if present, would help to indicate 
where potential splice injuries might occur 
in relation to the spinal cord. With suff- 
cient data, however, curative irradiation 
can be undertaken in a previously treated 
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patient, recognizing the higher potential for 
radiation injury of various organs. Our case 
of constrictive pericarditis was the only one 
with significant injury among the 8 patients 
who were retreated. 

In extended mantle irradiation, nausea 
and vomiting occur acutely with the first 
treatment, but may be diminished with 
phenothiazines administered rectally be- 
fore and after treatment. As pointed out in 
Table vu, the prevalence of acute radia- 
tion-induced symptoms in patients treated 
at 150 rads per day was comparable to that 
in patients treated at 200 rads per day. We 
felt that this unexpected finding was best 
explained by case selection: Cases selected 
to receive 150 rads per day were more ill 
than those given 200 rads per day. 

Esophagitis generally occurs between 
2,000 and 3,000 rads, and may result in 
inadequate oral intake and subsequent de- 
hydration. The latter is potentially the 
most dangerous complication that may re- 
sult from this extensive radiation field, 
since it may lead to severe hemoconcentra- 
tion and to pulmonary embolism, which 
was the cause of death in I patient treated 
with the extended mantle field. 

The problem of radiation-induced caries 
and partial xerostomia was not entirely 
unexpected since the upper margins of our 
portals (Fig. 4) routinely encompass the 
parotid glands. The resulting reduction in 
flow of saliva and alteration in oral pH can 
lead to radiation caries if appropriate dental 
care is not given before, during, and after 
treatment. During radiation therapy our 
patients are routinely treated with fluoride 
gel, and they are advised to continue using 


it permanently. Unfortunately, neither of 


the 2 patients who developed caries had 
adhered to the advice given. 

Clinical hypothyroidism was observed in 
3 per cent of the patients. However, it 1s 
possible that laboratory-documented thy- 
roid deficiency without clinical signs may 
have been high.‘ 

Kaplan? discussed the problem of radia- 
tion pneumonitis in patients with large 


J. E. Marks, E. M. Moran, M. L. Griem and J. E. Ultmann 


AUGUST, 1974 
mediastinal masses or contiguous infiltra- 
tion of lung tissue by mediastinal lym- 
phoma. In the first instance, only a small 
volume of lung can be shielded, and in the 
second, the involved lung is irradiated. In 
both cases, the risk of pneumonitis is great 
because large volumes of lung are included 
in the field. Like the Stanford group,’ 
interrupt the treatment after the adminis- 
tration of midplane doses of 1,500 to 2,000 
rads in 1.5 to 2 weeks, to allow regression 
of disease, so that shielding blocks larger 
than those used initially can be con- 
structed. Often regression is very slow, par- 
ticularly in patients with nodular sclerosis 
H.D., presumably due to the large amount 
of collagen present in the tumor. In such 
cases, the treatment is spread over long 
periods of time and the total dose is usually 
increased. From a technical standpoint, 
the problem is to shield as much lung as 
possible. Sutton'® has noted that the me- 
diastinum is less wide when the patient 1s 
in the upright position, and feels that 
treating in this position is feasible and 
probably beneficial. Sequential port films 
indicate that localization errors are no 
greater than those noted for patients 
treated in the supine position. 

Except in 1 patient whose mediastinum 
was retreated for recurrent H.D., radia- 
tion-induced injury to the pericardium has 
not been a problem. Our single case among 
8 retreated patients is comparable to the 
injury rate of 19.5 per cent noted by 
Kaplan’ in retreated patients. Among the 
87 patients initially treated at our institu- 
tion, there has been no pericarditis. Kaplan 
reported a total of 32 cases of radiation- 
induced heart disease among $92 patients 
treated daily to a total dose of 4,000 to 
4,400 rads (a rate of 5.4 per cent), and 
pericardiac injury was detected only by 
virtue of roentgenographic evidence of 
cardiomegaly.? We have routinely roent- 
genographed our patients and have not 
seen asymptomatic cardiomegaly. We re- 
gard the absence of injury among our pa- 
tients treated de novo as possibly being due 
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to our schedule of 200 rads per day, § days 
per week, and daily treatment of both 
fields. 

The 2 cases of severe esophagitis were 
most probably of infectious etiology; Pseu- 
domonas aeruginosa was cultured in one 
case, and Candida albicans was suspected, 
but not cultured in the other. Both patients 
ultimately proved to have disseminated 
disease; although no proof exists, both may 
have suffered immunologic impairment, 
allowing infection to become superimposed 
upon a radiation-injured esophagus. 

The hematopoietic system tolerated ex- 
tended mantle irradiation rather well, ex- 
cept in those patients who ultimately de- 
veloped disseminated disease. Quite pos- 
sibly, the hematopoietic intolerance in 
these cases is due to disease involving the 
bone marrow itself. Improved means of 
sampling or scanning bone marrow are 
needed to detect those patients who are 
more likely to benefit from use of sys- 
tematic chemotherapy than from radio- 
therapy. The fact that many patients re- 
quire a rest period during treatment of the 
lower portion of the inverted-Y field indi- 
cates that the irradiated marrow in the 
extended mantle field has not sufficiently 
recovered, and that the pelvic bone mar- 
row is functionally borderline. Treatment 
of the lower inverted Y is often protracted, 
and the total dose usually cannot be in- 
creased to compensate for this. Only 1 
patient with H.D. and 1 with poorly dif- 
ferentiated lymphocytic lymphoma de- 
veloped true recurrences in the pelvis after 
a total dose of 4,000 rads. Both recurrences 
were associated with extralymphatic dis- 
ease and may have been due to retrograde 
seeding. 


SUMMARY 


The extended mantle field eliminates 
the necessity for splicing at the level of the 
diaphragm and thereby eliminates the po- 
tential for radiation-induced transverse 
myelitis. 
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Our experience to date with 95 patients 
with H.D. or M.L. is described. 

Modifications in technique, including 
changes in the geometry of the field, shield- 
ing, time, dose, fractionation, and simula- 
tion are described. 

End results, an analysis of failures, and 
complications encountered are presented. 
Morbidity was acceptable despite the 
Increase in integral dose, particularly in 
young patients who were not debilitated 
by disease. 

The danger of radiation-induced esoph- 
agitis, dehydration, hemoconcentration, 
and pulmonary embolism is stressed. 


James E. Marks, M.D. 
Department of Radiology 
University of Chicago 
Box 420 

950 East sgth Street 
Chicago, Illinois 60637 
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ANGIOGRAPHY OF THE LIVER AND SPLEEN 
IN HODGKIN’S DISEASE* 


By K. JONSSON, M.D., and A. LUNDERQUIST, M.D. 


LUND, SWEDEN 


igh Hodgkin’s disease, the spread of 
tumor to the liver is an indication for 
chemotherapy. Curative treatment by ra- 
diotherapy is not possible in these cases, as 
the liver does not tolerate a radiation dose 
of 4,000 rads.” The diagnosis of liver in- 
volvement is thus of great importance in 
the choice of treatment. To test the ac- 
curacy of angiography of the liver and 
spleen concerning involvement in Hodgkin’s 
disease, a prospective study has been 
carried out. The results of the angiogra- 
phies have been correlated to the findings 
at liver biopsy and splenectomy at staging 
laparotomy. 


MATERIAL AND METHOD 


In 18 patients with Hodgkin’s disease 
proven by lymph node biopsy, celiacog- 
raphy was performed in 17 patients. Of 
these, selective hepatic angiography was 
performed in 9, and selective splenic an- 
giography in 2. In 1 patient with stenosis 
of the celiac axis, only aortography was 
performed. The laparotomy, which in- 
cluded splenectomy and wedge biopsy of 
the liver (or biopsy of suspected infiltra- 
tions in the liver), was performed within 1 
month after angiography in 13 patients and 
after 46-76 days in 4 patients. In 1 patient 
the laparotomy was performed prior to 
angiography. 


RESULTS 


The angiography of the liver was patho- 
logic in 2 patients, with deviation of intra- 
hepatic arteries and multiple filling defects 
in the parenchymal phase in one (Fig. 1, 
A and B), and a single filling defect in the 
other. In 1 patient nodular infiltrations 
were palpated at laparotomy, correspond- 
ing to the filling defects seen at angiog- 


raphy, but in the other patient the liver 
was normal at palpation during operation, 
and no biopsy was undertaken from the 
suspected area. In the remaining patients 
the liver angiography was normal and the 
liver was interpreted as normal at opera- 
tion, but in 2 of these cases histology re- 
vealed Hodgkin’s disease. 

At angiography the size of the liver was 
judged as normal in 11 cases, enlarged in 5, 
and small in 2. In the 3 patients with 
Hodgkin’s disease in the liver, the size of 
the liver was enlarged in 1 and normal in 2. 

The spleen could be evaluated in 15 
patients at celiacography. In 2 patients it 
was not visualized and in 1 patient it had 
been extirpated earlier. Filling defects 5-30 
mm. in diameter (Fig. 2, 4 and B) were 
found in 7 patients and in 1 a defect of 
40X50 mm. was detected, with corre- 
sponding deviation of the arteries. In 7 
patients the angiography of the spleen was 
normal without filling defects or deviation 
of the intrasplenic arteries. In no case were 
tumor vessels, tumor blush, or arteriove- 
nous shunting seen. The histologic examina- 
tion of the extirpated spleens revealed 
Hodgkin’s disease in 7 of the 8 patients 
with filling defects, and in 2 of the 7 pa- 
tients with normal findings. Filling defects 
were found in I patient with normal his- 
tology. At angiography the involved spleens 
were considered to be enlarged in 7 cases 
and of normal size in 2. The uninvolved 
spleens were enlarged in 1 case and of nor- 
mal size in 5. 

Histologic examination revealed epi- 
thelioid cell granulomas without Hodgkin’s 
disease?’ in 4 livers and in 4 spleens. The 
angiographies of the liver in these cases 
were all normal. In 2 patients the granu- 
lomas were combined with Hodgkin’s dis- 


* From the Department of Diagnostic Radiology (Head: Professor Olle Olsson), University Hospital, Lund, Sweden. 
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Fic. 1. Angiography of the liver in Hodgkin’s disease. (4) Arterial phase. The intrahepatic arteries in the 
right lobe are displaced (arrows). (B) Parenchymal phase. A large filling defect is seen corresponding to 
the displaced arteries (arrows). Smaller filling defects are also seen. 








Fic. 2. Angiography of the spleen in Hodgkin’s disease. (4) Arterial phase. There is slight deviation of the 
intrasplenic arteries (arrows). (B) Parenchymal phase. Several filling defects are seen (arrows). 
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ease in the spleen and filling defects were 
seen at angiography. In the other 2 pa- 
tients with granulomas in the spleen, the 
angiography was normal in one and showed 
filling defects in the other. 


DISCUSSION 


It has been shown!:*-*. 9"! that palpation 
and laboratory tests are of very limited 
value in the judgment of liver or spleen 
involvement in Hodgkin’s disease. As the 
liver is in a way a key organ in the choice 
of treatment between radiotherapy and 
chemotherapy, the diagnosis of liver in- 
volvement is extraordinarily important. 
Involvement of the liver does not occur in 
the absence of splenic involvement in 
Hodgkin’s disease.’ 

Percutaneous needle aspiration biopsy 
of the liver has been shown to be of value,! 
but in negative cases the results improved 
when additional biopsy was made at 
laparotomy or through laparoscopy. Per- 
cutaneous fine needle aspiration biopsy 
has shown excellent correlation, when 
compared with biopsy at staging laparot- 
omy, but may be false negative.!® In the 
same report a high accuracy of the fine 
needle aspiration biopsy of the spleen was 
noted. However, when fine needle aspira- 
tion biopsy, palpation and biopsy of the 
liver at operation are taken as final proof, 
we must also be aware of the limitations 
of these methods. Blind fine needle as- 
piration biopsy as well as biopsy at opera- 
tion from an apparently normal liver may 
be positive only when microscopic changes 
are scattered throughout the organ. When 
localized deep in the parenchyma, even 
large scale solitary infiltration may escape 
detection at both palpation and biopsy. 
This may have happened in 1 of the cases 
in the present material, where deviated 
vessels of the liver and a filling defect were 
seen. 

Scintigraphy of the liver and spleen is an 
easy procedure for the patient. In cases 
with Hodgkin’s disease it has shown a rela- 
tively good correlation concerning spleen 
involvement, but less accuracy in liver 
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diagnosis." The reverse experience, how- 
ever, has also been reported.!?: 

Angiography is a nontraumatic method 
to examine the liver and spleen. There is no 
risk of rupture or bleeding as at biopsy. 
However, the angiographic studies failed 
to give a correct diagnosis in 2 of 3 patients 
with involvement of the liver. The findings 
of the third patient revealed a dislocation 
of the arteries and filling defects in the 
parenchymal phase. No other angiographic 
signs of malignancy were seen. These filling 
defects corresponded to palpable nodules 
of Hodgkin’s disease in the liver. A similar 
finding was noted in another liver, but in 
that case it could not be verified as Hodg- 
kin’s disease. The same type of angio- 
graphic findings was seen in the spleens in 
which palpable nodules were noted at 
operation; ż.e., deviation of intrasplenic 
arteries and nonspecific filling defects in 
the parenchymal phase. These filling de- 
fects are quite nonspecific in the spleen and 
may occur in normal cases as well as in 
involved spleens.’ The use of angiography 
of the liver and spleen has thus given dis- 
appointing results concerning the spread 
of lymphoma to these organs. The reason 
for the failure of angiography in so many 
cases is the scattered microscopic spread 
of the disease; the same was the case in the 
epithelioid cell granulomatous reactions. 
It is only in the cases with large palpable 
nodules of lymphoma that the angiography 
IS positive. 

An enlarged liver and spleen demon- 
strated by palpation or at angiography are 
no proof of involvement, and, conversely, 
a normal-sized liver and spleen may well 
be involved, although in the present ma- 
terial enlargement of the spleen has been 
demonstrated in most cases with diseased 
spleen. 


SUMMARY 


Angiography of the liver and spleen was 
performed in 18 patients with Hodgkin’s 
disease. 

The results of the angiographies have 
been correlated with the findings at staging 
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laparotomy, which included wedge biopsy 
of the liver and splenectomy. 

At angiography nonspecific filling defects 
and dislocation of intrahepatic arteries 
were found in I patient with lymphoma in 
the liver. Similar filling defects in the spleen 
are nonspecific and may occur in both in- 
volved and uninvolved cases. No specific 
angiographic pattern was seen in cases with 
epithelioid cell granulomas in the liver or 
spleen. 

Angiography is thus of limited value in 
the preoperative evaluation of the liver 
and spleen. The only reliable method of es- 
tablishing spread of the lymphoma is 
laparotomy. 


A. Lunderquist, M.D. 

Department of Diagnostic Radiology 
University Hospital 

S-221 85 Lund 

Sweden 
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KAPOSI’S SARCOMA* 
EXPERIENCE WITH TEN CASES 


By STEVEN G. MANN, M.D.t 


SAN FRANCISCO, CALIFORNIA 


Karts sarcoma is a neoplastic con- 

dition characterized by multiple skin 
and subcutaneous tumors which are slow 
growing and histologically unique. It is 
a common malignancy in South Africa, but 
uncommon in the U.S.A. The largest series 
reported in the U.S.A. is 100 cases from 
New York City. 

Ten cases seen over a § year period at the 
Zellerbach Saroni Tumor Institute of 
Mount Zion Hospital prompted this report 
and a review of the literature. 


REVIEW OF LITERATURE 


The discoverer of “Idiopathic Multiple 
Hemorrhagic Sarcoma” was Moricz Kaposi 
(1837-1902).% He was an exceptional der- 
matologist, who first described xeroderma 
pigmentosum and named the disease. In 
1872 he reported § cases which he desig- 
nated “Idiopathic Multiple Pigment Sar- 
coma of Skin.” In 1882 -Tommass de 
Amicis of Naples reported 12 further cases, 
but after this report 75 years passed before 
interest in the disease was renewed, in the 
1950s, when it was realized that in Africa 
the disease was relatively common. In 
May, 1971, a symposium on Kaposi’s sar- 
coma was held in Kampala, Uganda, pro- 
viding a major body of information. 

At the University of Chicago from 1946 
to 1960 only 8 cases were reported in the 
clinics out of a total of 13,700 malignan- 
cies. At the South African Institute for 
Medical Research 66 of 15,000 cancers 
registered from 1949 to 1953 were Kaposi’s 
sarcoma,” comprising 15 per cent of all 
skin tumors. Melanoma comprised 42 per 


cent, squamous cell carcinoma 34 per cent, 
and basal cell carcinoma only 2 per cent. 
During the same period in Tanzania, 
Kaposi’s sarcoma was 4 per cent of all 
malignancies.” Recently, Brownstein ef 
al.’ reported 100 cases from outpatients 
collated from a private dermatopathology 
laboratory in New York City, indicating 
that the disease may be more common than 
has been thought in this country. 

In most studies males were affected more 
frequently than females. Cook! found 59 
males affected and only 4 females in 
Uganda. Bluefarb, in his extensive review, 
found between 6 and Io per cent of the 
cases to be females. Brasfield and O’Brien’s 
series, which updates McCarthy and 
Pack’s review! from Memorial Hospital 
in New York City, had a male to female 
ratio of 4.25 tol. 

The age peak was between 50 and 70 
years, although in South Africa the average 
age for the disease is in the 4os (due to the 
generally younger population). Oettle” 
found that the incidence increased from 
birth to puberty, decreased during the 
teens and then slowly increased with age 
in Africa. This is similar to the age inci- 
dence curve for lymphomas. 

There is an increased incidence of the 
disease among Northern Italians and East- 
ern Europeans.’ McCarthy and Pack" 
reported a large series of patients with a 
high percentage of Jews, but their material 
was drawn from New York City. Bluefarb® 
believed that the predilection of the dis- 
ease for Jews was fictitious and depended 
more on country of origin, since most 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
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Jewish patients were from Russia or 
Poland. He also reported that up to 9§ per 
cent of these people are laborers and out- 
door workers and that there is an increased 
prevalence in occupations involving pro- 
longed standing; but neither of these re- 
ports has been confirmed. 

There has been no correlation with occu- 
pational carcinogens. No infectious agent 
has been found, although Greco? observed 
fungus particles within the cells of lesions 
and named them; these “‘fungi’’ were later 
shown to be artifacts. The etiology is un- 
known. 

Because of its rarity, the presence of 
Kaposi’s sarcoma in a higher frequency 
than would normally be expected with 
other diseases is of interest. Brasfield and 
O’Brien‘ found that 22 per cent of their 
patients had a second primary malignant 
lesion. It occurs in association with Hodg- 
kin’s disease’ and non-Hodgkin’s lym- 
phoma”? with greater frequency than would 
normally be expected. (Of 1,200 cases re- 
ported in the literature, there are 9 with 
Hodgkin’s disease, or I per cent; in the gen- 
eral population the incidence of Hodgkin's 
disease is .002 per cent.) In a case where 
Kaposi’s sarcoma was found in the same 
lymph node with Hodgkin’s disease an 
abrupt change took place from one histo- 
logic type to another.® 

The early lesions are round or oval mac- 
ules.” They are blue or purplish due to a 
combination of vascular dilatation and 
hemosiderosis. If untreated, lesions become 
confluent and may measure up to I1§ cm. 
Tumors may involute spontaneously, while 
others appear. Ulceration is infrequent in 
the U.S.A., and when present suggests an- 
other diagnosis. There is a tendency to de- 
velop edema, even before the appearance 
of the nodules. The edema is non-pitting 
and the fluid accumulation is in the dermis, 
not subdermis and might be due to dermal 
lymph stasis. Pruritus is occasionally ex- 
perienced by the patient over a clinically 
normal area just before the eruption of a 
new lesion. The clinical differential diag- 
nosis includes granuloma pyogenicum, 
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glomus tumor (very tender), or angioma 
(soft and round). 

Kaposi’s sarcoma can present with skin 
lesions alone, or with generalized lymph- 
adenopathy.?:*= The disease tends to fall 
into 2 patterns. The much more common 
type affects the skin, grows slowly and may 
metastasize to lymph nodes. Out of 81 
lesions present in $9 patients, 50 per cent 
were on the lower extremities, 35 per cent 
were on the upper extremities and the re- 
mainder scattered on the head, neck, ab- 
domen and thorax.‘ It has been reported 
in almost every other organ of the body. 

The second, and less common type, oc- 
curs in children, involves the lymph nodes, 
generally without skin involvement, and 1s 
associated with a poor prognosis.” Of 281 
cases from Uganda, 11 were in children." 
Of these, 9 were under 11 years of age and 
2 were between 11 and 20. All were male. 
Skin lesions were sparse or absent. Unfor- 
tunately, none of the children came to 
autopsy, but typically they had generalized 
lymphadenopathy with anemia and hepato- 
splenomegaly. Among African children, 
this form of the disease is characteristic. 
Among children from other countries, the 
“benign” type is more common.” Rylwin 
et al in this country reported 3 adults 
with the “malignant” presentation. All 3 
died within 12 weeks of diagnosis. All had 
characteristic Kaposi’s sarcoma involving 
lymph nodes. When the lymph nodes are 
enlarged in patients with Kaposi's sarcoma, 
however, they need not be involved. 

Palmer” has reviewed the rcentgenologic 
findings based on 200 cases from Uganda. 
The findings are not specific. In general, 
they are related to the local severity of the 
disease. Soft tissue roentgenograms of in- 
volved areas may show solitary or mul- 
tiple (grape-like bunches) deep seated tu- 
mors. The chest roentgenogram is usually 
normal even in widespread disease, except 
for children in whom there are frequently 
increased hilar and mediastinal lymph 
nodes. Skeletal changes are found in areas 
in which soft tissue is involved. They in- 
clude cysts up to 5 cm. in diameter, without 
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a pericystic reaction and no cortical break- 
down. In addition, one may see rarefaction 
and cortical erosions. The former is the 
most common change. Percutaneous angi- 
ography can be useful and shows a charac- 
teristic appearance.'? Each nodule receives 
blood supply from one artery, which di- 
vides into smaller vessels distributed in a 
haphazard direction. The venous channel is 
often a single channel too; arteriograms 
taken before and after treatment can show 
normal findings sometimes to a greater ex- 
tent than indicated by the clinical re- 
sponse.°” 

A series of 19 autopsy cases from Africa 
has been presented by Lothe eż al.!6 In 10 
of 19 cases the cause of death was Kaposi’s 
sarcoma; in the others, it was tropical in- 
fection or other malignancy. The skin 
lesions are in the lower or upper extremi- 
ties usually. Many follow the superficial 
venous distribution and can occasionally 
be palpated when not seen.!8 They are 
usually located in the middle or lower 
dermis. When the lesions affect the viscera, 
the most commonly involved organs are 
small intestine, followed by liver, adrenal 
and large intestine. In the small intestine 
the lesions are found in the submucosa; 
occasionally, they grow through and ulcer- 
ate the mucosa. Lymph nodes are exceeded 
only by skin in incidence. In lymph nodes 
early lesions are usually subcapsular; those 
in lung are perivascular, and in the liver the 
earliest ones are in the portal tract.!8 

The lesions are uniform microscopically. 
They have 2 basic constituents: spindle 
cells and vascular structures.'® The spindle 
cells are present in sweeping bundles: the 
vascular structures vary from a multitude 
of cleft-like spaces in’ which red blood cells 
are in direct contact with tumor cells, to 
areas which look almost exactly like capil- 
laries. There is a moderate number of 
mitoses. Fibrous tissue trabeculae fre- 
quently give the lesions a lobulated ap- 
pearance. Dilated thin walled lymphatics 
and hemosiderin deposits occur most fre- 
quently around the outside of the tumor. 
The spindle cell has been studied by elec- 
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Kic. 1. The tumoricidal dose for Kaposi’s sarcoma 
plotted on a log-log scale conforms closely to 
Hodgkin’s disease (data for Kaposi’s sarcoma 
superimposed on chart from Moss, William T., and 
Brand, William N.; Therapeutic Radiology, Ed. 3, 
St. Louis, 1969, The C. V. Mosby Co. Data for 
Hodgkin’s disease taken from Scott and Brizel and 
for squamous cell carcinoma from Andrews and 
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tron microscopy.”° It is ovoid with a large 
ovoid nucleus and a prominent nucleolus 
with evenly distributed chromatin. Niemin 
and Mustakallio? found that in younger 
angiomatous lesions, in areas where red 
blood cells were being phagocytized by 
histiocytes, the latter resembled spindle 
cells. 

There is very indirect evidence that 
Kaposi's sarcoma is a form of reticuloendo- 
thelial system neoplasia. (1) The incidence 
curve for Kaposi’s sarcoma is similar to 
that of lymphoma, in that there is a small 
initial peak in the first decade, a drop dur- 
ing the teens, followed by a slowly steady 
rise after 20 years following the same 
slope.” (2) Isolated lesions regress while 
others spontaneously appear, reminiscent 
of the fluctuant nature of lymph nodes in 
lymphoma. (3) Its radiosensitivity, as de- 
termined by a dose time curve whose end 
point is control of clinical lesions, is similar 
to lymphomas (Fig. 1). (4) Electron micros- 
copy studies have shown the possible mor- 
phologic transition of histiocytes to fibro- 
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blasts in sections from nodules of Kaposi’s 
sarcoma.” Finally, the disease has a definite 
variation consisting of generalized lymph 
node involvement. Burkitt has compared 
the similarities of Burkitt’s lymphoma to 
Kaposi’s sarcoma also.’ 

Radiation therapy is the treatment of 
choice. In the past, arsenic, ultraviolet 
light, steroids, antireticular serum of Bogo- 
molets and other methods have been used 
without success.’ The lesions are very ra- 
diosensitive. Early vascular soft nodules 
and macules are more radiosensitive than 
the older infiltrated plaques.” Numerous 
articles using orthovoltage with doses from 
75 r to 4,000 r have been reported.” 
Much of today’s data is based on work by 
Lionel Cohen.® Generally, 135 kv., 2 mm. 
Al filter, and 240 kv., HVL 1.5 mm. Cu 
were used. Cohen plotted a dose time curve 
and found that for 85 per cent control rate 
the dose varied from a single 1,000 rad ex- 
posure to 2,500 rads in 4 weeks, depending 
on the size of the field.* Post irradiation 
gangrene occurred only in patients whose 
field length was greater than 20 cm. From 
these data a set of tolerance curves for 
irradiation of a limb was derived.* Other 
reports in the literature are anecdotal. 
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Systemic and intra-arterial chemother- 
apy have been used. Cook? has reported the 
use of intra-arterial nitrogen mustard with 
regression of nodules in 2 to 3 months with 
dosages of 0.4 mg. per kg. giving 15 per 
cent complete remission and I§ per cent 
improvement. Scott and Voight’? reported 
3 cases in whom they used vinblastine and 
obtained excellent results. 

Goldman" reported use of laser irradia- 
tion on selected lesions with “fair” results. 

Information about prognosis is almost 
absent from the African experience, since 
many patients live in the “Bush” and 
follow-up is poor. The usual course of the 
disease is a chronic one with varying peri- 
ods of disease flare-ups. Brasfield and 
O’Brien found a mean survival of 9 years. 
The ‘‘lymphoma-type” of Kaposi's sar- 
coma is rapidly fatal, death occurring as 
swiftly as within several months. 


ZELLERBACH SARONI TUMOR 
INSTITUTE EXPERIENCE 


Ten patients with Kaposi's sarcoma 
were seen between August 1966 and April 
1972 at the Zellerbach Saroni Tumor In- 
stitute of Mount Zion Hospital and their 
records have been reviewed and updated 


TABLE I 


SUMMARY OF PERTINENT DATA OF IO PATIENTS 














rom Time from 
Patient Sex ( 8 Histol. Dx Religion Country of Origin Sites Involved Status 
ii (mo.) 
MS M 59 47 Jewish Unknown Rt. foot Alive—NED 
Russia 
BS F 70 56 Jewish Canadajand Rt. and Lt. feet and calves Alive—with disease 
Poland 
Russia 
MD F 77 70 Jewish Nebraska ana Rt. calf Alive—NED 
Poland 

RS F 75 26 Jewish Hungary Rt. calf Alive—NED 

JO M 84 5 Catholic Poland Rt. foot, Lt. foot and knee Dead (MI)—NED 

JT M 100 22 Jewish Russia Rt. and Lt. feet Dead (GI bleeding) with 

disease 

CP M 67 40 Catholic Italy RLE, LLE, Rt. and Lt. forearms, Dead—with disease (MI) 
trunk, ear, penis, inguinal lymph 
nodes 

BZ F 78 31 Jewish Poland Lt. foot Alive—with disease 

MS M 85 Jewish Poland Rt. and Lt. feet and ankles and Alive—NED 
calves 

BR M 88 2 Jewish Romania Lt. knee, buccal mucosa Alive—NED 


i 8 SS 


Rt.=right; Lt.=left; RLE=right leg; LLE= left leg; NED=no evidence of disease; MI—myocardial infarction; Gl—gastro- 


intestinal. 
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to May 1972. All slides have been reviewed 
by Mount Zion Hospital pathologists and 
verified as Kaposi’s sarcoma. Time from 
histologic diagnosis to the most recent 
updating varied from 1 month to § years 
(Table 1). 

Ages ranged from 59 to r00 years. The 
median age was 77 years. There were 4 
females and 6 males. 

Eight of the 10 patients were Jewish. 

Countries of origin were: Poland (3); 
Russia (1); Italy (1); Romania (1); and 
Hungary (1). Two patients from Canada 
and Nebraska each had parents who had 
emigrated from Russia and Poland. 

Not one of the Io patients had ever 
smoked, either recently or in their youth. 

The 4 women were all housewives; 3 men 
were tailors; there was 1 barber, 1 butler 
and 2 construction workers. Some had re- 
tired many years before their illness began. 

Associated diseases were those expected 
in an elderly population. One patient had a 
second primary malignant lesion (car- 
cinoma of the tongue treated in 1960) and 
he was without evidence of disease. One 





B 

| A \. 

Fic. 2. (4) The left knee is markedly involved with 
Kaposi’s sarcoma. (B) The same area 10 weeks 
after completion of a course of irradiation (2,000 
rads in 2 weeks MPD, Co® with bolus) with resolu- 
tion of the lesions. 
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Each dot signifies a site of]* * 
involvement and does not 
correlate with size of 
lesions. 


Fic. 3. Distribution of lesions in patients 
with Kaposi’s sarcoma. 


patient had varicose veins of the lower ex- 
tremities, antecedent to the onset of 
Kaposi’s sarcoma. 

The lesions were generally violaceous, 
well demarcated, nontender papules, nod- 
ules or sometimes macules, ranging from 
less than I cm. to up to 15 cm.; they were 
usually multiple and when large had gotten 
that way by coalescence (Fig. 2.4). 

In each case the presenting sign was 
painless discoloration of a lower extremity. 
Most lesions were on the lower or upper 
extremities. In addition, lesions were found 
on the penis (1), inguinal lymph nodes (2), 
ears (2), buccal mucosa (1), and trunk (2) 
(Fig. 3). Seven patients had lesions con- 
fined to the extremities. 
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Dose-Effect 
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20 30 4o 


Fic. 4. Dose time curve for Kaposi’s sarcoma. 


The dose and time for recurrent and con- 
trolled lesions have been plotted and are 
superimposed on the iso-effect line as de- 
rived by Cohen® (Fig. 4). Two lesions re- 
curred in 1 patient. In general, lesions be- 
gan regressing in the middle or near the 
end of therapy and persisted in resolving 
up to 4 months post therapy (Fig. 28). 

There were 25 lesions treated by cryo- 
surgery. All were I cm. or less in diameter. 
Each was treated under local anesthesia 
with a single application of liquid nitrogen 
(—160°C.), lasting from less than 30 sec- 
onds up to I minute. One lesion recurred, 
but was controlled with a second applica- 
tion. All healed without complication 


(Fig. 5, 4 and B). Generally, by 1 week a 





>> 


Fic. 5. (4) A lesion of the popliteal fossa. (B) The 
same lesion 9 weeks post cryosurgery is smaller 
and retracted. 
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crust formed over the lesion and in 3 weeks 
it totally healed with residual hyperpig- 
mentation. 

Of 10 patients, 7 are still alive and 3 
have expired. Only 1 of the 3 had an 
autopsy. One of the 2 without autopsy 
died from complications of an acute myo- 
cardial infarction, and the second had 
a gastrointestinal hemorrhage. He had a 
previous polypectomy for a colonic polyp; 
it was not known if his gastrointestinal 
tract was involved. The patient who had 
an autopsy had visceral involvement lim- 
ited to his stomach; cause of death was an 
acute myocardial infarction. 

Except for the older age group and the 
larger number of women than would other- 
wise be expected, the epidemiology of our 
patients compares similarly to other stud- 
ies in the literature. The small number and 
short follow-up preclude conclusions about 
mortality. 

Of interest, however, is the indolent 
course of the disease in the 4 women. They 
have been followed for 2 to 5 years. None 
have lesions above the knees and they all 
received I to 3 courses of irradiation only. 
An indolent course of the disease in women 
has been found also by Brasfield and 
O’Brien.! 


CONCLUSION 


Kaposi’s sarcoma is a rare disease in the 
United States, but should be suspected 
when one is presented with purplish dis- 
coloration of a lower limb in a geriatric 
patient. A skin biopsy invariably yields 
the diagnosis. 

The disease can be expected to follow a 
chronic course and can be treated very ef- 
fectively with irradiation in low doses, 
with essentially no morbidity. If it occurs 
in the female, there is only a small chance 
that it will affect the patient’s life ex- 
pectancy. Cryosurgery is a rapid, safe, and 
highly successful method of controlling 
local lesions. 

Further evidence is required to establish 
Kaposi’s sarcoma as a lymphoma. 
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SUMMARY 


Kaposi’s sarcoma is uncommon in the 
U.S.A. and common in Africa. Men are 
affected at least 4 times more frequently 
than females. It occurs simultaneously 
with lymphomas and resembles them in 
several ways. Radiation therapy controls 
the disease well. 

Ten patients were seen with the disease. 
Most had a relatively benign course, es- 
pecially the 4 women. 

Treatment with supervoltage irradiation 
and cryosurgery was effective in controlling 
local disease. 


Department of Radiation Oncology 
Strong Memorial Hospital 

260 Crittenden Boulevard 
Rochester, New York 14620 


The author wishes to thank Dr. Arthur 
Woodward, who performed the cryosurgery 
procedures, for allowing his data to be in- 
cluded in this report. 
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UROGRAPHIC MANIFESTATIONS OF 
METASTATIC MELANOMA* 


By HARVEY M. GOLDSTEIN, M.D., STEPHEN KAMINSKY, M.D., SIDNEY WALLACE, M.D., 
and DOUGLAS E. JOHNSON, M.D. 


HOUSTON, TEXAS 


T frequency of genitourinary tract 
metastases from malignant melanoma 
is comparable to the more widely recog- 
nized gastrointestinal tract involvement. 
In one autopsy series of 100 patients with 
metastatic melanoma renal involvement 
was noted in 45 per cent, while the bladder 
was affected in 18 per cent.> In another 
postmortem series from the M. D. Ander- 
son Hospital and Tumor Institute, the 
kidneys were involved in 58 per cent of the 
cases. Only the lungs, liver, and lymphatic 
system were more frequent sites of me- 
tastases. The bladder was affected in 14 
per cent. 

As with other metastatic neoplasms to 
the urinary tract, melanoma is not as fre- 
quently recognized clinically as at autopsy. 
In part, this is due to a reluctance to in- 
vestigate patients with widely dissemi- 
nated disease. In addition, there appears to 
be a lack of familiarity with urinary tract 
involvement and especially the roentgeno- 
logic appearance,!:4:11—18 

The purpose of this communication is to 
present our experience with the roentgeno- 
logic manifestations of metastatic mel- 
anoma involving the urinary tract, in 
particular the appearance of urothelial me- 
tastases of the renal pelvis, ureters, and 
bladder, which has not been previously 
described in the radiologic literature. 


CLINICAL MATERIAL 


Seventy-one patients with metastatic 
malignant melanoma to the urinary tract 
were evaluated at the M. D. Anderson 
Hospital and Tumor Institute from Jan- 
uary, 1968 to August, 1973. There were 48 
males and 23 females, ranging in age from 
18 to 81 years. The skin was the primary 


malignant site in the vast majority of 
cases. Virtually every patient had widely 
disseminated disease, and all patients 
have since expired. In 55 of the cases, the 
presence of urinary tract involvement was 
confirmed at autopsy, while the diagnosis 
in the remaining 16 patients was based on 
surgical, cystoscopic, and/or clinical evi- 
dence. 

Of the 71 patients, the kidneys were af- 
fected in 55, the urinary bladder in 20, the 
ureters in 5, and the renal pelvis in 4. 

In approximately half the cases, urinary 
tract involvement was an incidental finding 
of widespread disease clinically or at post- 
mortem examination, and no symptoms 
were apparent. The most common finding 
that prompted urinary tract investigation 
in approximately one-fourth of the patients 
was gross or microscopic hematuria. Evalu- 
ation of a suspected abdominal mass, 
symptoms of urinary tract infection, and 
azotemia accounted for most of the re- 
mainder. 


ROENTGENOGRAPHIC FINDINGS 


Intravenous pyelographic studies were 
performed in 22 patients and available for 
review in 20. At autopsy or clinically, the 
renal parenchyma was involved in g9, the 
urinary bladder in 8, the ureters in 5, and 
the renal pelves in 4. As a reflection of the 
widely disseminated metastases, the mean 
survival following pyelographic examina- 
tion was 68 days. Of the 20 patients with 
urographic examinations, there were defi- 
nite abnormalities present in 14. 


RENAL PARENCHYMA 


Melanoma, as does other metastatic 
diseases affecting the renal parenchyma, 


* From the Department of Diagnostic Radiology and Department of Surgery, Section of Urology, University of Texas Cancer 
System Center, M. D. Anderson Hospital and Tumor Institute, Houston, Texas. 
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typically produces multiple small cortical 
nodules, usually not of sufficient size to 
become clinically apparent.'* Of our g 
patients with renal metastases, 6 had small 
macroscopic lesions measuring from several 
millimeters to 2 centimeters, while 3 had 
only microscopically detectable deposits. 
There was no example of parenchymal me- 
tastases large enough to produce a renal 
mass diagnosed by urography. To our 
knowledge, there is only one roentgeno- 
graphic example of metastatic melanoma 
mimicking a renal carcinoma that has been 
described.? In several of our cases, one or 
both kidneys were depressed inferiorly by 
involved adrenal glands. However, similar 
to renal metastases, the adrenals are 
usually not enlarged when involved with 
melanoma. 


RENAL PELVES AND URETERS 


The least commonly affected areas in the 
urinary tract were the renal pelves and 
ureters. Subepithelial metastases provided 
the most striking and potentially confusing 
roentgenographic appearance. All 4 cases 
with renal pelvic deposits were detected 
roentgenographically. In 2 of these cases, 
single filling defects were noted in the 
renal pelvis and resembled a primary epi- 
thelial neoplasm, calculus, or blood clot. 
Bilateral nonobstructing ureteropelvic 
junction filling defects were present in an- 
other (Fig. 1). In the 4th case, multiple 
bilateral crescentic filling defects were 
present in the renal pelves and ureters, not 
unlike pyeloureteritis cystica or multiple 
papillary tumors (Fig. 2, 4 and B).*° 

Of the 5 cases with intrinsic ureteral dis- 
ease, pvelographic abnormalities were pres- 
ent in 4. In 2 of these patients, the lesions 
were almost totally obstructing and re- 
sulted in hydronephrosis (Fig. 3, 4—-C). In 
the other 2 patients, the filling defects 
were nonobstructing. One of these patients 
with multiple bilateral small deposits in- 
volving pelves and ureters was discussed 
above. The other patient demonstrated 
prominent polypoidal filling defects con- 
fined to both distal ureters. 
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Three additional patients had extrinsic 
obstruction of one or both ureters from 
retroperitoneal nodal involvement. Devia- 
tion of the ureters without obstruction was 
present in 2 other cases. 


BLADDER 


Accuracy in roentgenologic diagnosis of 
bladder metastases was less than the upper 
collecting structures, with 3 of 8 cases dem- 
onstrating abnormalities. Two of the pa- 
tients were among those with ureteral in- 
volvement. One of these patients had 
numerous round, irregular filling defects 
throughout the bladder (Fig. 4). Differen- 
tial diagnostic considerations for this ap- 
pearance would include cystitis cystica, 
bullous edema, and malacoplakia.’ The 
third patient had direct extension to the 
bladder neck from a primary melanoma of 
the vulva. 


DISCUSSION 
Metastatic melanoma spreads to the 


genitourinary tract v/a several routes. Di- 
rect extension to urinary tract structures 





Fic. 1. Nephrotomogram demonstrates a smooth 
filling defect at the ureteropelvic junction (arrow) 
secondary to metastatic melanoma. 
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Fic. 2. Bilateral metastatic melanoma resembling pyeloureteritis cystica. (4) Intravenous pyelogram shows 
several crescentic and round filling defects of the right pelvis and proximal ureter (arrows). (B) Two 
discrete crescentic filling defects are seen in the proximal left ureter (arrows). 


may occur from adjacent invaded lymph 
nodes or adrenal glands. Dissemination via 
lymphatics may also occur, especially when 
there is involvement of retroperitoneal 
lymph nodes with obstruction to the lym- 
phatic flow. The diffuse nodular metastases 
which are usually present indicate that the 
usual mode of dissemination is hematoge- 
neous. 

Primary melanoma arising in the geni- 
tourinary tract is rare. In one series of 2,200 
cases of malignant melanoma, only 6 cases 
originated in the genitourinary tract; not 
one originated in the kidney parenchyma or 
urinary tract epithelium.’ Two of these 
cases actually arose from the skin o7 the 
penis, while the others were of mucocu- 
taneous urethral origin in women. 

Hematuria was most common in patients 
with metastases to the renal pelves and/or 
ureters, being present in all but 1 of these 


cases. Half of the patients with bladder 
metastases had hematuria, and 1 patient 
had dark-colored urine with melanin pig- 
ment. 

Cystoscopic findings of bladder metasta- 
ses may vary with lesions ranging in size 
and configuration from tiny black or blue- 
black areas confined to the mucosa to pe- 
dunculated or sessile invasive tumors (Fig. 
5). In the latter situation, necrosis and in- 
flammation may obscure the natural blue- 
black coloration and result in the lesion 
being confused with a primary bladder 
neoplasm. Double contrast barium cystog- 
raphy may complement cystoscopy and 
enhance the accuracy in the diagnosis of 
bladder metastases.'” 

In virtually all instances when metastatic 
melanoma involves the urinary tract, it is 
part of an already widely disseminated 
process with cure most unlikely. Famil- 


804 Goldstein, Kaminsky, Wallace and Johnson AUGUST, 1974 








on 


Fic. 4. Multiple crescentic and irregular metastases 
involve the entire bladder. 








Fic. 5. Gross specimen of an open bladder showing 
numerous black, solitary ard conglomerate meta- 
static melanoma deposits. 
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Fic. 3. Metastatic melanoma involving both ureters. (4) Intravenous pyelogram demonstrates a con- 
stricting lesion of the right mid-ureter (short arrow), causing moderate hydronephrosis and a polypoidal 
deposit in the distal left ureter (long arrow). (B) Close-up view of the annular melanoma metastasis of the 
right ureter (arrow). (C) Close-up view of the smooth, ovoid deposit in the very distal left ureter. 
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iarity with the possible roentgen appear- 
ances, particularly of urothelial melanoma, 
may prevent a time-consuming and ex- 
pensive evaluation for other etiologies, or 
prevent unnecessary surgical resection for 
a suspected primary epithelial tumor. On 
the other hand, recognition may occasion- 
ally aid in the palliative management of a 
clinical situation such as intractable hema- 
turia. Although the treatment of metastatic 
melanoma to the urinary tract is the treat- 
ment of the primary disease itself, localized 
symptoms may occasionally warrant surgi- 
cal intervention. 


SUMMARY 


Urinary tract involvement with meta- 
static malignant melanoma occurs much 
more commonly than generally thought. 
It is usually part of a disseminated process 
with a poor life expectancy. 

The renal parenchyma is the most com- 
mon site affected, although this is infre- 
quently detected roentgenographically. 
Urothelial involvement of the renal pelves, 
ureters, and bladder manifests as single or 
multiple filling defects at pyelography. 
This appearance of metastatic melanoma 
of the urinary tract has not been previ- 
ously described in the roentgenologic liter- 
ature. 

Recognition is important to prevent un- 
necessary intervention and to guide pallia- 
tive treatment. 


Harvey M. Goldstein, M.D. 

Department of Diagnostic Radiology 
University of Texas 

M. D. Anderson Hospital and Tumor Institute 
Houston, Texas 77025 
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THE INCREASED INCIDENCE OF CARCINOMA 
OF THE COLON FOLLOWING 
URETEROSIGMOIDOSTOMY* 


By RANDALL S. PREISSIG, M.D.,¢ WILLIAM F. BARRY, Jr., M.D.,4 
and RICHARD G. LESTER, M.D.§ 


DURHAM, NORTH CAROLINA 


HILE the occurrence of hydrone- 
phrosis secondary to scarring at the 
anastomotic site is a common complication 
of ureterosigmoidostomy,!”!* urinary ob- 
struction and other complications secon- 
dary to a presumably induced® neoplasm of 
the colon!—*:7—-14:16.18.20 are rather uncom- 
mon, and to our knowledge have not been 
reported in the roentgenologic literature. 
We have found 21 previously reported 
cases and wish to present a case of our own 
and review the reported roentgenologic 
features. 


REPORT OF A CASE 


A 34 year old Caucasian. male was admitted 
in December, 1972, with left inguinal intermit- 
tent colicky pain of 2 weeks’ duration. The 
patient denied any bowel complaints. A shotgun 
wound to the patient’s pelvis at 8 years of age 
had necessitated removal of his urinary bladder 
and establishment of a bilateral ureterosig- 
moidostomy. The patient had been seen nu- 
merous times in the interim for pyelonephritis 
and various plastic surgical procedures. The pa- 
tient was afebrile and no costovertebral angle 
tenderness was noted. Serum creatinine was 0.7 
mg. per cent. The complete blood cell count was 
unremarkable. 

Intravenous urography revealed bilateral ob- 
struction (Fig. 1). A barium enema examina- 
tion was performed (Fig. 2) which strongly sug- 
gested carcinoma of the colon. 

At surgery numerous peritoneal and hepatic 
nodules were noted. A left nephrectomy and 
descending loop colostomy were performed. The 
final pathologic diagnoses were metastatic 
mucinous adenocarcinoma and hydronephrosis 
of the left kidney. The patient was discharged 
after a somewhat stormy postoperative course. 





Fic. 1. A drip intravenous urogram shows prompt 
excretion on the right. The diuretic effect of high 
dose urography accentuates the dilatation of the 
collecting system secondary to partial obstruction. 
On the left, there is delayed excretion. The nephro- 
gram effect shows large radiolucent areas sur- 
rounded by a rim effect. These dilated calyces sub- 
sequently showed faint filling confirming the ob- 
structive uropathy. Contrast material in the 
rectum and rectosigmoid failed to reflux into the 
descending colon. 


DISCUSSION 


The first ureterosigmoidostomy was per- 
formed by Simon” in 1852, while Hammer 


* From the Department of Radiology, Duke University Medical Center, Durham, North Carolina. 


t Resident, Department of Radiology. 
t Professor of Radiology. 
§ Chairman, Department of Radiology. 
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in 1929’ described the first patient with a 
colonic tumor obstructing the implanted 
ureters. Since then, 20 other cases of tu- 
mors of the colon in such patients have been 
reported: the present case brings the total 
to 22. 

Tables 1 and 11 outline the reported ma- 
terial demonstrating the original reason 
for ureterosigmoidostomy and the type of 
tumor found in the colon. One other pa- 
tient developed a transitional cell car- 
cinoma at the ureterocolic anastomosis 17 
years after surgery for exstrophy of the 
urinary bladder. Although this lesion pre- 
sented roentgenographically as a colonic 
polyp, it was derived from urinary epithe- 
lium and is not included in our Tables." 

These primary colon neoplasms were 
almost surely induced in some way by the 
ureterosigmoidostomy and resulting urine 
How through the sigmoid, as evidenced by 
the very young age of several of the pa- 
tients. The 19 patients developing car- 
cinoma that were reviewed averaged 40 
years of age; 5 were under 26 years of age. 
Urdaneta et al.!8 reviewed 23 cases with 
ureterosigmoidostomy that survived Io 
years or more. Three of these developed 
sigmoid carcinoma, yielding an incidence 
of 13,300 per 100,000 in this group com- 
pared to an expected incidence of 2.3 per 
100,000 for carcinoma of the sigmoid colon 
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Fic. 2. A barium enema examination demonstrates a 
narrowed area in the sigmoid colon. The area be- 
low the large arrow shows irregular mucosa with 
small polypoid defects. The area under the small- 
er arrows reveals a narrow, irregular lumen with 
loss of mucosa. This appearance is indicative of 
colonic cancer. Note the multiple metallic pellets. 


for patients at large (National Health 
Statistics). It is important for the physi- 
cian to be aware of this 6,000 fold increased 
incidence of colon neoplasms in these pa- 
tients, especially those of young age in 


TABLE I 


PRIMARY COLON ADENOMAS 





















































| | 
‘ Years | 
7 ason for l - = -eys la: rrp oentgenologic 
Author—Year | Re son 10 Age after | Type of Tumor | Site of Tumor R prai logic 
Original Surgery | Sex Surgery | | Findings 
a | : | . a 
| 
Dixon and | Exstrophy 33/M 10 Adenomatous | Near both 1VU—Nonfunctioning 
Weismann, | polyps (2) | ureteral left kidney 
19484 | | anastomoses 
oa Ala ; sa i ids 44 P, o |e 
Ellis, 1962° Chronic cystitis | 5>5/M 15 Adenomatous | Left ureteral 
(abacterial) | polyp | anastomosis | 
E —_ a | | | 
| ea a | = = ae a -— = 
Gillman, 1964° | Transitional cell | 82/M Fi Adenomatous | Left ureteral | BEE—Several small 
papilloma | polyps (3) anastomosis | polyps in lower de- 





| | | scending colon 











IVU= Intravenous urography. 
BEE= Barium enema examination. 
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PRIMARY COLON CARCINOMA 








Author—Year 


Hammer, 19297 


Wilson, 1957? 


Aldis, 1961 


Hanley, 19628 


Kozak et al., 1966'° 


Urdaneta et al., 
1966!8 


Urdaneta et al., 


196618 


Urdaneta et al., 
196618 


Mass. Gen. Hosp., 


1958! 


a | ee |S | f a ee 


Scheinman, 1961" 


Amar, 1961? 


Oetjen ef al., 19708 


Mueller and 
Thornbury, 1973” 


Brekkan eż al., 
19728 


Brekkan eż al., 
19728 


Brekkan et al., 
19728 


Kille and Glick, 


1967° 


Reason for 
Original 
Surgery 


a | | | | 


Exstrophy 


Age 
Sex 


50/M 


Years 
after 
Surgery 


I0 


Type of Tumor 


Colloid 


carcinoma 


Site of Tumor Roentgenologic Findings 





Both ureteral 
anastomoses 


i | a EEA | a TT 


Congenital 
urinary 
incontinence 


a a | | 


Exstrophy 


47/M 


33/F 


30 


15 


Anaplastic 
carcinoma 


Scirrhous 
carcinoma 


Both ureteral 
anastomoses 





IVU—Left kidney showed poor function 
with dilated ureter and pelvis 


Left ureteral 
anastomosis 


m | d a, i 


Persistent 
urinary 
fistulae 


22/M 


I5 


Mucinous 
adenocarcinoma 


Left ureteral 
anastomosis 


ES | a | ES S|  —— 


Exstrophy 


i | fa | 


Chronic 
cystitis 


a | e | a G e 


Squamous cell 
carcinoma of 


bladder 


Exstrophy 


a | | EEETT 


Transitional 
cell carcinoma 


of bladder 


Transitional 
cell carcinoma 


of bladder 


17/M 


40/F 


64/M 





34/F 


63/M 


5t1/M 


15 


17 





30 


Mucinous 
adenocarcinoma 


Mucinous 
adenocarcinoma 


Adenocarcinoma 


Undifferentiated 


carcinoma 


Adenocarcinoma 


Mucinous 
adenocarcinoma 


I1VU—Nonvisualization of left kidney. BEE 
—Questionable defect in sigmoid attributed 
to previous surgery 


Left ureteral 
anastomosis 





BEE—“‘Applecore”’ lesion in sigmoid with 
sinus tract to abscess 


Right ureteral 
anastomosis 
Right ureteral | IVU—‘‘Sudden unilateral hydronephrosis” 
anastomosis 


Abdomen—Colonic obstruction 
Gastrografin enema—Obstruction in distal 
sigmoid 


Diffuse 


IVU—Nonfunction of right kidney. BEE— 
—Filling defect at anastomosis 


Right ureteral 
anastomosis 


Left ureteral 
anastomosis 


IVU—Negative. BEE—Filling defect at 


anastomosis 


| 


Transitional 
cell carcinoma 
of bladder 


64/M 


Mucinous 
adenocarcinoma 


Left ureteral 
anastomosis 


eS | | |S |S | — 


Exstrophy 


m EE | 


Exstrophy 


a a 


Exstrophy 


Exstrophy 


a | eS | a | e 


Exstrophy 


a | ES ES | | | 


Incontinence 
secondary to 
epispadias 


23/M 


55/M 


23/F 


44/M 


47/M 





23 


46 


20 


38 


4I 


I5 





Adenocarcinoma 


Adenocarcinoma 
at each site 


Anaplastic 
carcinoma and 
adenocarcinoma 


Adenocarcinoma 


Mucinous 
adenocarcinoma 


Cystic mucinous 
polyp-malignant? 


Left ureteral | IVU—Left hydronephrosis at age 15. 





anastomosis 


Separate tu- 
mors at each 
anastomosis 


Separate tu- 
mors at each 
anastomosis 


Immediately 
below right 


ureterostomy 


Surrounding 


ureterosigmoid 


anastomosis 


Near uretero- 


colic anasto- 
mosis 


Nephrectomy at age 15. BEE—Colonic 
polyp at age 23 





IVU—Progressive hydronephrosis for 3 
years. BEE—Polypoid tumor at each 
anastomotic site 


IVU—Nonfunctioning right kidney and 


left-sided hydronephrosis. BEE—Tumor at 
each anastomotic site 


IVU—Silent right kidney and slight dila- 


tation on the left 8 months before discovery 
of the sigmoid tumors 


IVU—Nonfunctioning left kidney. BEE— 


Polypoid lesion at anastomotic site, first 
interpreted as trigone, but 2 months later 
suspected as being malignant 


IVU—Small left kidney with dilated calyces 


and little function; normal 3 years prior. 
BEE—Large sigmoid polyp 
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TABLE II— (Continued) 














Reason for A Years 
Author—Year Original en after | Type of Tumor 
Surgery Surgery 
Kille and Glick, Incontinence | 26/M 16 Adenocarcinoma 
19679 secondary to 
epispadias 
Current Report Gunshot 34/M 26 | Mucinous 
wound adenocarcinoma 


Site of Tumor Roentgenologic Findings 


IVU—Minimal dilatation of pelvicocalyceal 
systems; normal prior study 


Left ureteral 
anastomosis 


IVU—Left hydronephrosis with poor func- 
tion. BEE—Obstruction in sigmoid with 
mucosal destruction 


Sigmoid colon 





IVU= Intravenous urography; BEE= Barium enema examination. 


whom this diagnosis ordinarily might not 
be considered. 

Since ileal loop diversion has, to a large 
extent, replaced ureterosigmoidostomy, we 
will probably be seeing less of this problem 
in the future. However, there are a con- 
siderable number of patients with uretero- 
sigmoidostomies who will continue to re- 
ceive longterm follow-up examinations, 
and ureterosigmoidostomy is still of use in 
selected patients, such as patients with 
skin sensitivity to urine. Development of 
cancer can be expected in some of these 
patients. 

Lack of appreciation of this complica- 
tion with resulting delay in obtaining a 
barium enema examination, possibly re- 
sulting in a “delay in diagnosis of adeno- 
carcinoma,’ was reported in 1I case.!? 
Almost every case report described urinary 
or large bowel complaints, some for a con- 
siderable duration before the diagnosis of 
neoplasm was made. Although the occur- 
rence of ureteric obstruction, diarrhea, 
blood per rectum, or colon obstruction is 
not especially remarkable in patients with 
a recent ureterosigmoid transplant, their 
development many years after operation 
should alert the physician. 

Presenting renal complaints will usually 
necessitate intravenous urography. The 
findings suggestive of obstruction at the 
anastomotic site should not be dismissed as 
being due to fibrosis, since this complica- 
tion usually appears within 1 year and not 
later than 18 months postoperatively.!® A 
barium enema examination should be ob- 
tained to rule out neoplastic involvement. 


A presenting bowel complaint such as 
melena will lead to proctoscopic examina- 
tion and barium enema examination fol- 
lowed by intravenous urography to evalu- 
ate ureteral patency. 


SUMMARY 


Presumably induced tumors of the sig- 
moid colon, often in young patients, are 
now a well documented complication of 
ureterosigmoidostomy. 

The physician must be aware of this 
association and should obtain appropriate 
roentgen studies. 


Richard G. Lester, M.D. 
Department of Radiology 

Duke University Medical Center 
Durham, North Carolina 27710 
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DETECTION AND LOCALIZATION OF AN OCCULT 
VESICOENTERIC FISTULA* 


By EDWARD K. PROKOP, M.D., E. ULRIC BUDDEMEYER, Sc.D., H. WILLIAM 
STRAUSS, M.D., and HENRY N. WAGNER, Jr., M.D. 


BALTIMORE, MARYLAND 


NEUMATURIA and fecaluria are 

usually caused by a vesicoenteric 
fistula. The diagnosis of such a fistula can 
be confirmed by giving charcoal or mineral 
oil by mouth and noting its appearance in 
the urine. Other methods used to further 
document the presence of an occult fistula 
include cystoscopy, cystography and bar- 
ium enema examination.?—* Methylene blue 
enemas at the time of cystoscopy have also 
been helpful. Bourne! had described a 
method of collecting urine samples before 
and after a barium enema examination and 
then roentgenographing the centrifuged 
samples. In most instances the presence of 
a fistula can easily be proved, but its loca- 
tion may remain in doubt. 

Since localization of the fistula is im- 
portant in order to help the surgeon select 
the best therapeutic approach, a method for 
localization of the fistulous site would be 
of value. This report summarizes a simple 
method for both confirming the presence 
of a vesicoenteric fistula and determining 
its location in a patient with chronic in- 
flammatory bowel disease. 


REPORT OF A CASE 


A 43 year old woman (JHH #1194528) had 
had chronic nonspecific inflammatory bowel 
disease for 14 years, for which she had been 
treated with corticosteroids, ACTH, and Azul- 
fidine. Abdominal surgery had been first per- 
formed in 1966 when a feeding tube broke pro- 
ducing intestinal obstruction. In 1969, she had 
the onset of chronic dysuria and had intractable 
polymicrobial urinary tract infections. The pa- 
tient had multiple cystoscopic procedures, 
barium enema examinations and cystographies 
which were unsuccessful in revealing a fistula. 
Charcoal given by mouth, was detected in the 
urine. In 1971, the patient had a colostomy 


with bypass of the descending and sigmoid 
colon with removal of all adherent bowel from 
the bladder. There was some improvement in 
controlling the bladder infections, but she did 
continue to have low grade bacteriuria. In 1972 
the patient had menometrorrhagia and under- 
went a hysterectomy. At this time the colos- 
tomy was taken down and some redundant 
colon resected. Following surgery the patient 
had progressively worsening dysuria with sig- 
nificant bacteriuria refractory to antimicrobial 
therapy. The tracer study was performed to 
localize the site of fistula. 

Preoperative Study. The patient was well hy- 
drated (urine flow approximately 10 cc./min.) 
before the study; 100 we of Au!’ colloid was 
mixed with 100 cc. of water and given to the 
patient by mouth. An indwelling urinary 
catheter was inserted and urine was collected at 
intervals of 15 minutes for 2 hours. The activity 
in 2 cc. aliquots was immediately determined in 
a gamma well counter (baseline 350 kev., 
window 100 kev.) at the end of each collection 
period. The patient was placed under the de- 
tector of a scintillation camera equipped with a 
high energy diverging collimator, and 50,000 
count scintiphotos of the distribution of activity 
in the gastrointestinal tract were obtained at 
regular intervals for 2 hours in the anterior 
view. When the activity appeared in the urine, 
scans were obtained in oblique and lateral views 
in addition to the anterior view to determine 
the location of the Au!®* colloid in the gastroin- 
testinal tract. Scintiphotos were also obtained 
at a later time to determine the transit time of 
tracer past the fistulous site. 

Seventy-two hours later when the activity in 
the urine had returned to background, a bar- 
ium enema examination was performed. Mixed 
with the barium was 50 uc of Au!’ colloid. The 
patient was hydrated before the study as above 
and also had a Foley catheter in place. The 
barium was allowed to flow slowly into the 
colon. Roentgenograms were taken of the bar- 


* From the Division of Nuclear Medicine, Department of Radiology, The Johns Hopkins Medical Institutions, Baltimore, Maryland. 
This work was supported in part by USPHS Grants GM 10548 and GM 01496. 
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ium at fixed anatomic locations (e.g., sigmoid 
colon, descending colon, splenic flexure, etc.) 
and urine samples were collected simulta- 
neously. The activity in 2 cc. aliquots of urine 
was determined immediately after collection 
in a gamma well counter. When activity was 
noted in the urine, multiple views were ob- 
tained to see if barium could be detected enter- 
ing the bladder. 

Following the radioisotope study, the pa- 
tient had an exploratory laparotomy and it was 
noted that the cecum was adherent to the 
bladder. After separation of the cecum from 
the bladder, Evans blue dye was put into the 
bladder under pressure to attempt to visualize 
the fistula tract. No dye was seen in the area 
where the cecum was attached to the bladder. 
The patient had remained free of urinary tract 
infection for 5 months after surgery, the last 
time she was examined. 





Fundus of 
stomach 








Marker on 
umbilicus 


Bladder 
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Postoperative Study. Four months following 
surgery, the patient was again given Au!® col- 
loid by mouth. A Foley catheter was not used, 
but the patient was instructed to clean the 
genital area with sterile saline before voiding. 
Activity in both the stool and urine was deter- 
mined. No attempt was made to obtain gamma 
camera images. 


RESULTS 


Preoperative Study. Figure 1, A-C, shows the 
movement of the Au!?8 through the gastroin- 
testinal tract. The Au!’ appeared in the urine 
between the image taken at 1 hour and 30 
minutes and 1 hour and 45 minutes. This sug- 
gested that the fistula was located in the area 
involving the terminal ileum and ascending 
colon. When the barium enema was performed 
(Fig. 2, 4 and B), there was no appearance of 
the tracer in the urine until the barium reached 





Resected 
left flexure 


Fic. 1. Scintiphotos of Au'®* colloid distribution in the gastrointestinal tract. (A) Distal ileum and ascending 
colon. (B) Ascending colon and hepatic flexure. (C) Hepatic flexure and transverse colon. Below the 
scintiphotos, the anatomic location of the activity is diagrammed. Activity appeared in the urine between 
the first and second images. This indicates that the connection between the gastrointestinal tract and the 
bladder is in the region of the terminal ileum and ascending colon. As can be seen there is still some ac- 
tivity in the stomach, since the emptying time of the stomach in this patient is approximately equal to the 
transit time in the bowel. Also the latter image helped define the anatomic location more easily. 
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Fic. 2. Enema examination performed with barium and Au!?8 colloid mixture. (4) The front of the barium 
mixture is in the region of the ascending colon. At this point no activity was noted in the urine. (B) The 
postevacuation roentgenogram shows some barium flowing retrograde into the region of the cecum. Ac- 
tivity was noted in the urine at this time. 


the area of the cecum (Table 1). No fistulous 
tract was outlined by the barium. Thus from 
these 2 studies it appeared that the fistula was 
located in the area of cecum. 

Postoperative Study. The results of this study 
are shown in Table 11. As can be seen, activity 
appeared in the feces at 1 hour and 40 minutes 
after administration. At this time there was no 
activity in the urine. In subsequent samples, 
the urine remained free of activity. 


DISCUSSION 


The use of a substance, such as charcoal, 
that can be given by mouth, is not ab- 


TABLE I 


LOCATION OF BARIUM-AU!98 COLLOID MIXTURE IN 
COLON AND ASSOCIATED ACTIVITY IN URINE 











Counts (1 min.) / 





Location 2 cc. Urine 
No Barium BKg* 
Sigmoid colon BKg 
Descending colon BKg 
Splenic flexure BKg 
Transverse colon BKg 
Hepatic flexure BKg 
Ascending colon BKg 
Cecum I, 200 





* Mean BKg was 20 cpm. 


sorbed from the gastrointestinal tract, 
and is of small enough size to pass through 
the fistula into the genitourinary system is 
useful to confirm the presence of an intes- 
tinovesical fistula. The choice of a radioac- 
tive substance that has the above proper- 
ties can be an advantage since exceedingly 
small amounts of the material can be mea- 
sured in the urine quite easily, and in addi- 
tion its approximate position in the gastro- 
intestinal tract can be ascertained by ex- 
ternal imaging. In this patient less than 
1/10,000 of the administered dose was 
found in the urine on the first examination. 

The tracer selected for fistula detection 
has to fulfill the following criteria: (1) not 
be absorbed from the gastrointestinal 


TABLE II 


ACTIVITY IN FECES AND URINE AFTER ADMINISTRATION 
OF AU!% COLLOID BY MOUTH 

















[ime Feces Urine 
45 min. BKg* BKg 
100 min. 15,000 cts/gm. BKg 
150 min. 40,000 cts/gm. BKg 
360 min. — BKg 





* Mean BKg was 20 cpm. 
g P 
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tract; (2) have small size to easily pass 
through the fistula; (3) be detected easily 
in the urine; and (4) be easily imaged while 
in the gastrointestinal tract. 

These criteria limit the selection of a 
material to a gamma emitting radionuclide, 
which must be insoluble and nonabsorb- 
able. Technetium labeled compounds while 
having good counting characteristics can- 
not be used, since it is difficult to make a 
completely stable bond between the tracer 
and the compound and any of the label 
eluted from the carrier compound would be 
absorbed by the gastrointestinal tract and 
partly excreted in the urine. 

Other nuclides were considered includ- 
ing: chromium §1; carbonized microspheres; 
and gold colloid. Chromium was not se- 
lected because it has only an 8 per cent 
incidence gamma photons/Ioo disintegra- 
tions. This is too few to obtain a high 
resolution image in a reasonable interval 
of time. An advantage of carbonized 
microspheres is that they can be firmly 
labeled with nuclides suitable for imaging 
with the gamma camera and that a dif- 
ferent labeled microsphere could be used 
for further studies on the same day without 
having to wait for the other nuclide to 
decay. However, the smallest particle size 
available commercially is approximately 
5 u. This size might inhibit the passage of 
the particle through some small fistula. 

The least expensive, off the shelf, 
radiopharmaceutical which meets the above 
criteria is Au!®® colloid. The tracer (95 per 
cent 410 kev.) is a gamma emitter which 
is not absorbed from the gastrointestinal 
tract, the colloidal particles are extremely 
small (<o.1 yw), readily detected in the 
urine by counting the specimen in a gamma 
well counter, and can easily be imaged 
with a gamma camera. 

As illustrated in this study, when the 
radioactive material was-combined with 
barium, the anatomic resolution increased. 
This combination of Au? colloid and 
barium also could probably be given by 
mouth to determine small intestine fistula 
tracts. The evaluation of the site of fistula 


Prokop e¢ al. 


AUGUST, 1974 


by both the oral and rectal routes permits 
a degree of confidence in the diagnosis that 
might not be present were either method 
used alone. | 

Postoperatively the examination was re- 
peated without a Foley catheter. With a 
cooperative patient rinsing of the genital 
region is adequate for good collections. 
However, when the patient was having a 
barium enema it was not possible for the 
patient to move and in this instance a 
urinary catheter was necessary. Also when — 
the barium enema examination is per- 
formed, there is not much time available for 
collection of the urine samples as the bar- 
ium moves through the colon. In this case 
the Foley catheter and good hydration are 
necessary. | 

One consideration in performing this 
examination is the radiation dose to the 
gastrointestinal tract from the gold colloid. 
In this patient, with a rapid transit time, 
the radiation burden for the gonads is 42 
mrads, approximately 1/100 of the gonadal 
dose from an intravenous pyelography. 
For patients with normal gastrointestinal 
transits, the calculated radiation burden 
is increased, but remains well within safe 
limits. (See Appendix.) 


SUMMARY 


Detection and localization of an entero- 
vesicular: fistula in a patient with chronic 
inflammatory bowel disease and recurrent 
urinary tract infection was accomplished 
by following a bolus of orally administered 
gold colloid as it traversed the gastrointes- 
tinal tract with serial scintiphotos and 
simultaneously monitoring the activity in 
the urine. l 

When significant tracer was found in the 
urine, multiple scans of the abdomen were 
obtained to determine the location of the 
tracer.. 

To confirm the site of the fistula, the 
tracer was mixed with barium and admin- 
istered per rectum. Radiographs were ob- 
tained when significant activity was found 
in the urine. 

At surgery, bowel in the region of the - 
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cecum was adherent to the bladder, but no 
fistula was demonstrable by methylene 
blue instillation into the bladder. 

Postoperatively, the urinary tract infec- 
tion cleared, and re-examination with oral 
Au'®® colloid revealed no activity in the 
urine. 

The radiation dose to the gonads from 
this procedure is 42 mrads. 

The procedure is safe, simple to perform, 
well tolerated, and permits an answer to 
the question of whether a fistula is present, 
and where it is located. 


Edward K. Prokop, M.D. 

Department of Radiology 

Division of Nuclear Medicine 

The Johns Hopkins Medical Institutions 
615 North Wolfe Street 

Baltimore, Maryland 21205 
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APPENDIX 


GASTROINTESTINAL TRACT DOSIMETRY 
FOR ÅU!’8 anp Tc?9™ 


Because of the extremely rapid transit in 
the gastrointestinal tract of this unusual 
subject, the ordinary kinetic models de- 
scribed by Bernard and Hayes, Unnik- 
rishan and his colleagues,’ and Dolphin and 
Eve? for the behavior of insoluble material 
in the tract do not apply. In the case at 
hand, the total transit time through the 
whole tract was determined to be 2 hours. 
The activity in the bolus (100 uc) was suff- 
cient to permit its shape and length to be 
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revealed by scanning. In the descending 
loop of the bowel, the bolus was approxi- 
mately 1 foot long and 2 inches in diame- 
ter, which is equivalent to a volume of 
618 cm.? and, assuming unit density, to a 
mass of 618 grams. 

A large portion of the radiation dose to 
the lumen of the bowel will be that de- 
livered by the very short range (beta and 
beta-like), “nonpenetrating? radiations. 
At a maximum, the lumen dose could ap- 
proach one-half of the self dose to the bolus 
from these radiations. For Au!®8, the non- 
penetrating emissions deliver a dose of 
0.7028 gm.-rads/uc-hr. to the volume in 
which the radionuclide is distributed as 
given in MIRD Pamphlet 4.3 Accordingly, 
the dose to the lumen from the activity in 
a 618 gm. bolus could approach: 


IOO uc 

1/2 {——— ] .7028 = .05686 rads 
618 gm. 

per hour of residence. 

In the unlikely case of complete stasis, 
the residence time, as a limit, would be 
equal to the mean life of Au'®8, which is in 
hours: 


1.44(2.70 days)(24) = 93.31 hours, 


and, in that event, the dose from non- 
penetrating radiations would reach the 
limit: 

06685 rads/hr. (93.31 hr.) = 5.306 rads. 


Given the measured 2 hour total transit 
time in this patient, the length of the bolus 
revealed on the scan and estimating the 
total length of the gastrointestinal tract 
to be 24 feet, the bolus would require 2/24 
hr. (.0833 hr.) to pass a given point in the 
bowel. The dose from nonpenetrating 
radiations at any such point would thus be: 


.05686 rads/hr. (.0833 hr.) = .004736 rads. 


If this same bolus were to have traveled 
at the same rate through the narrower 
small intestine, it would have been elon- 
gated by a factor of 4 and its passage would 
take 4 times as long. The nonpenetrating 
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dose to the immediately adjacent portion 
of the small intestine would thus be: 


05686 rads/hr. (8/24 hr.) = .01895 rads. 


The dose from penetrating photon radia- 
tions can be conservatively estimated by 
assuming that the entire 100 uc bolus re- 
mained within the target organ for the en- 
tire 2 hours. Making this assumption sepa- 
rately for the small intestine and large 
intestine one obtains: 


.02392 rads to small intestine, and 


.07372 rads to large intestine (lower portion). 


A similarly conservative estimate of the 
gonadal dose in this patient can be made 
by calculating the penetrating photon 
close on the pessimistic assumption that 
the bolus remains for the entire 2 hours 
in that portion of the gastrointestinal tract 
from which it most effectively irradiates 
the ovaries. That assumption yields an 
estimate of: 


.04166 rads to the gonads. 


The dose estimates for this patient are 
summarized in Table 1 (Appendix). 

Of more general interest is the estimated 
radiation dose from this procedure in sub- 
jects with normal gastrointestinal physiol- 
ogy. The data of Dolphin and Eve? can be 
used to estimate the location and mean 
residence time of insoluble material in the 
gastrointestinal tract at various times after 
ingestion. 

The beta and beta-like dose to a segment 
of the lumen of the gut depends directly 
upon the specific activity of the bolus and 
the time required for that bolus to pass a 
particular point on the lumen. Given a 
designated total activity, the specific activ- 
ity of a bolus depends inversely upon its 
size or mass. The mass of the bolus varies 
according to the net in-flow or out-flow of 
fluid in the affected portion of the gut, 
which is not susceptible to accurate predic- 
tion. However, if one assumes regular 
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laminar flow (not an unreasonable assump- 
tion in the case of an insoluble nonabsorb- 
able substance), then any dilution of the 
bolus which reduces its specific activity will 
necessarily prolong its passage by an exactly 
equivalent amount, to the end that the 
cumulative exposure (in muc-hr.) remains 
constant. Given a mean residence time in a 
segment of the gastrointestinal tract, the 
mean cumulative exposure to any portion 
of that segment can be calculated by as- 
suming that the activity is distributed in a 
mass equal to the volume of that segment 
for a period equal to the mean residence 
time. For dosimetric purposes, the gastro- 
intestinal tract is divided into 4 segments, 
the stomach, the small intestine, the upper 
large intestine, and the lower large in- 
testine. Using the transit times from 
Dolphin and Eve, and the volumes from 
MIRD Pamphlet 5,* the cumulative activ- 
ity (corrected for physical decay) has been 
calculated to estimate the beta and beta- 
like dose to the lumen of the several seg- 
ments in subjects with normal transit 
times. The results of these calculations are 
summarized in Table 11 (Appendix). 
Penetrating x and y photons, unlike beta 
and beta-like particles can irradiate not 
only the segment in which they are then 
contained, but also other segments of the 
gastrointestinal tract and the gonads. The 
dose to the gonads from penetrating radia- 
tions emitted from various portions of the 
tract has been estimated from the MIRD 
data‘ for the absorbed fraction of such 


TABLE Í 
(Appendix) 


RADIATION DOSE TO SUBJECT X FROM 
THE PROCEDURE DESCRIBED 


Small Large 











Organ Intestine Intestine Gonads 
B dose, rads .O1895 . 00474 O 
y dose, rads .02392 .07372 .04166 
Total dose, rads 04287 .07846 .04166 
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TABLE I] 
(Appendix) 


RADIATION DOSE TO GONADS AND GASTROINTESTINAL TRACT FROM IOO uC OF INSOLUBLE Au!*8 COLLOID 


ooo eee 


Gamma Doses from Activity in Gastrointestinal Tract 




















Time (hr.) Location of Activity fnat Upper Lower oo 
Stomach Intestine Large Large (Uterus) 
Intestine Intestine 
dence eee ng a ene ee eee 
O-I stomach .02187 0008 3 .OO114 . 00038 .OOIgI 
I-5 small intestine . 00303 .02968 .O1581 .00597 .O8010 
5-13 upper large intestine .00754 .02647 . 10845 . 00631 . 06682 
13-31 lower large intestine .00574 .02625 .01264 . 29923 . 20529 
Total gamma dose (rads) .03818 .08323 . 13804 .31198 35412 
B self-dose (rads) .0897 .0793 Sta 1.9023 O 
Total dose (rads) .1279 .1625 . 6894 2.9143 38a 


emanations in the uterus, which organ 
may be taken to be representative of the 
similarly situated (but untabulated) ova- 
ries. In addition, photons emitted from a 
bolus resident in one portion of the tract 
irradiate other portions as well and this 
dose must be added to the self-dose ac- 
cumulated when the bolus resides in the 
affected portion. Since photons are pene- 
trating the resulting dose is’ relatively in- 
dependent of assumptions concerning the 
precise location of the activity within 
specific portions of the tract. Accordingly, 
the self-dose and segment to segment dose 


have been estimated, assuming uniform dis- 
tribution in each segment for the mean 
residence times given by Dolphin and 
Eve.? Absorbed fractions were taken from 
the previously cited MIRD Pamphlet 5.4 
Results of these calculations are also sum- 
marized in Table 1 (Appendix). 

For comparison the dosimetry of an in- 
soluble form of technetium ggm is included. 
This isotope delivers only about one-tenth 
the dose produced by an equivalent activity 
of Au'®’, Dose estimates for the ingestion of 
1,000 uc of Tc**™ are summarized in Table 
I1 (Appendix). 


TaBLe III 
(Appendix) 


RADIATION DOSE TO GONADS AND GASTROINTESTINAL TRACT FROM 1,000 uC OF INSOLUBLE TC?™ 


_——SSSsSsSSSMNM90MTMSM80930”TSSSSS I IIIo U 


Gamma Doses 
desar a 

















Time (hr.) Location of Activity Small Upper Lower cee 
Stomach lease Large Large U 
nrestine “Intestine Intestine (Uterus) 
a nee en tte 
o-I stomach . 06764 . 00263 .00356 .OO118 . 00506 
I-S small intestine .00665 .06364 . 03409 .01470 . 18837 
5-13 upper large intestine .OOIgI .04617 . 18207 . 00937 .12158 
13-31 lower large intestine . 00199 .O1013 . 00487 TIT . 09102 
Total gamma dose (rads) .O7819 Loney .22418 . 13643 . 40603 
B self-dose (rads) .0424 .0263 1443 . 1100 O 
Total dose (rads) . 1206 . 1489 .3685 . 2464 . 4060 3 
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INFERIOR VENA CAVAL EXTENSION OF RENAL 
CARCINOMA: A LOST CAUSE?* 


ROENTGENOGRAPHIC AND PATHOLOGIC FINDINGS IN 
SURGICAL PATIENTS 


By DAVID L. McCULLOUGH, M.D., and LEE B. TALNER, M.D. 


LA JOLLA, CALIFORNIA 


T one time thrombosis of the inferior 
vena cava due to extension of a renal 
carcinoma was believed to be an ominous 
sign and uniformly associated with an ex- 
tremely poor prognosis." Our recent experi- 
ence with 4 patients demonstrating inferior 
vena caval extension of right renal car- 
cinoma reveals that resection of the renal 
tumor and vena cava with ligation of the 
left renal vein is possible, but the ultimate 
prognosis depends on several factors. 
Angiography has become increasingly 
Important in determining the extent of in- 
travascular tumor and its usefulness in 
planning surgical therapy will be illus- 
trated. 


REPORT OF CASES 


Case 1. R.E.D. A 58 year old man presented 
with back pain and pitting edema of the lower 
extremities. A metastatic work-up was nega- 
tive. The roentgenographic findings are illus- 
trated in Figure 1, 4—C. An en bloc right radical 
nephrectomy with vena cavectomy and liga- 
tion of the left renal vein was performed. 
Pathologic examination revealed positive renal 
hilar lymph nodes, caval invasion, and peri- 
nephric fat involvement. He is alive and work- 
ing over a year later but has several nodular 
lesions on a recent chest roentgenogram. 


Case 11. M.M. A 63 year old man was ad- 
mitted with gross hematuria and was found to 
have edema of the left leg and a right upper 
quadrant fullness. Figure 2, 4 and B, demon- 
strates the roentgenographic findings. Osteo- 
lytic lesions were demonstrated in the right 
humerus and in one rib on metastatic bone sur- 
vey. A palliative operation was performed using 
a technique similar to Case 1. Pathologic ex- 
amination of the specimen revealed involve- 


ment of the diaphragm, vena cava, and lymph 
nodes. He died 5 months later. 


Case 111. R.G. A 66 year old woman presented 
with fever, fatigue, night sweats, and anemia. 
Liver function tests were abnormal. The met- 
astatic work-up was negative. Figure 3, 4—E, 
demonstrates the roentgenographic findings. 
An operative procedure was performed (Fig. 
5C). Pathologic examination of the specimen 
revealed positive aortic lymph nodes with in- 
volvement of the right adrenal gland, vena 
cava, and perinephric fat. She left the hospital 
after 10 days but died 6 months later of cerebral 
metastases. 


Case 1v. M.V. A 70 year old man had several 
episodes of gross hematuria. A metastatic work- 
up was negative. The roentgenographic findings 
are demonstrated in Figure 4, 4—D. An opera- 
tion similar to the one described in Case 1 was 
performed. Although the vena cava was in- 
vaded, all resected lymph nodes were negative 
and there was no invasion of the renal capsule. 
Azotemia developed postoperatively, but re- 
solved by the ninth postoperative day when he 
was discharged. At follow-up examination g 
months later, there was no evidence of recurrent 
tumor. Serum creatinine was 1.9 mg. per cent 
and the left kidney was normal on an excretory 
urogram. 


DISCUSSION 


Tumor thrombus extension into the vena 
cava is found in less than 10 per cent of 
renal cell carcinoma nephrectomy speci- 
mens.®!? Approximately 25 per cent of the 
cases with caval involvement also exhibit 
right atrial extension,!" and instances of 
tumor thrombus extending to the right 
ventricle and even into the pulmonary 


* From the Department of Surgery, Division of Urology, and Department of Radiology, University of California, School of Medicine, 


La Jolla, California. 


81g 


820 





Fic. 1. Case 1. Right renal carcinoma. Ex- 
cretory urography showed nonvisual- 
ization of the right kidney. 

(4) Late film from a right renal ar- 
teriography shows tumor blush in- 
volving the lower two-thirds of the 
right kidney. Streaming tumor vessels 
(arrows) lie in the course of the right 
renal vein and inferior vena cava. 
(B) Inferior vena cavagram shows 
thrombus in the inferior vena cava ex- 
tending to the iliac bifurcation. Exten- 
sive collateral venous flow is present. 
(C) The superior extent of intracaval 
tumor is shown by an_ injection 
through a catheter introduced from 
above. A rounded tumor thrombus 
(arrows) is present in the inferior vena 
cava at Tii. 


artery have been documented.'! Right renal 
carcinomas are much more likely to grow 
into the vena cava than tumors originating 
on the left due to the short right renal vein. 
Males with caval extension have out- 
numbered females by approximately 4 
to 1.1113 

It is apparent from our case histories and 


David L. McCullough and Lee B. Talner 


AUGUST, 1974 


others previously reported that radical 
surgery including vena caval resection may 
be justified in some of these patients. Pre- 
cise preoperative localization of the tumor 
thrombus permits proper operative plan- 
ning. 

Several roentgenographic signs have cor- 
related well with extension of tumor into 





Inferior Venal Caval Extension of Renal Carcinoma 





Fic. 2. Case 11. Right renal carcinoma. Complete obstruction of inferior vena cava. 

(4) Bilateral iliac venogram shows caudal extension of thrombus to the right common iliac vein and 
to the left external iliac vein. An extensive network of collateral venous channels is present. (B) Left renal 
venogram with catheter introduced from above shows intracaval tumor extending slightly above the level 
of the left renal vein. The orifice of the left renal vein is partially occluded. 


the renal vein and inferior vena cava. Lalli? 
indicated that urographic nonvisualization 
of the kidney containing tumor was an al- 
most certain sign of renal vein invasion. 
It has been apparent from other studies, 
however, that patients have had both renal 
vein and inferior vena caval extension of 
renal carcinoma, while maintaining excre- 
tion of contrast medium on the urogram 
to a greater or lesser degree.4 Kahn? and 
Ferris eż al.* showed that a striated vascu- 
lar pattern on renal arteriography indicates 
the presence of tumor in the renal vein 
and/or vena cava. This pattern reflects the 
supply of intraluminal tumor by vessels 
originating in the kidney and may be 
exaggerated by pharmacoangiography with 
epinephrine. While the presence of this 
sign always indicates intravascular tumor, 
its absence, unfortunately, does not ex- 
clude venous involvement.‘ 

In 2 of our patients there was bland 
thrombosis of the inferior vena cava below 
the tumor thrombus. In both instances 
striated vessels were present in the tumor 


thrombus, but none were visualized in the 
bland thrombus. Bland thrombosis of the 
inferior vena cava below the level of the 
kidney is probably related to partial ob- 
struction. 

Angiography may be misleading when 
collateral venous drainage appears in a 
kidney with carcinoma. While some au- 
thors originally took this finding to indicate 
renal vein extension of tumor,’ it has been 
correctly pointed out by others?* that such 
collateral venous drainage is seen freq uently 
in the absence of renal vein involvement, 
and merely reflects parasitization of cap- 
sular and retroperitoneal veins by the 
tumor. 

The only means of diagnosing or exclud- 
ing tumor extension into the renal veins 
and inferior vena cava is to visualize these 
structures directly. If the renal vein can 
be cleared of tumor involvement by means 
of large dose arteriography (20-40 cc. into 
the renal artery), a vena cavagraphy need 
not be performed. If the renal vein is not 
demonstrated, and this is often the case 





Fic. 3. Case 111. Right renal carcinoma. 


(4) Excretory urogram shows an enlarged rig 
material. (B) Arteriography demonstrates fine tumor vessels throughout the right kidney and several 


encased intrarenal arteries (arrows). (C) Later film from the right renal arteriography shows “streaming” 
vessels (black arrows) in the course of the right renal vein. A fine network of tumor vessels (open arrows) 


corresponds to tumor in the inferior vena cava. 


ht kidney with markedly impaired excretion of contrast 
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Fic. 3. (D and E) Inferior vena cavagrams, frontal and lateral views. There is high grade, incomplete ob- 
struction of the inferior vena cava with collateral flow through the lumbar-paravertebral plexus. A large 
filling defect in the inferior vena cava corresponds to the tumor vessels demonstrated on the arteriogram. 


The superior extent of intracaval tumor is at T11. 


on the right side, a vena cavagraphy should 
be done to answer the question. In the 
presence of complete vena caval obstruc- 
tion, it is necessary to visualize the supe- 
rior extent of involvement by catheterizing 
the patient from above, either via an ante- 
cubital or jugular vein. 

If the tumor thrombus extends above 
the level of the main hepatic veins, the 
surgeon should be prepared to use cardio- 
pulmonary bypass. When the tumors 
project only slightly into the vena cava, 
vena cavotomy with en bloc extraction of 
the tumor may be all that is required. How- 
ever, if the tumor thrombus is invading 
or densely adherent to the vena cava (as 
in all our cases) vena caval resection seems 
desirable. Figure 5, 4—-C, summarizes the 
surgical alternatives which have recently 


been considered in more detail in a separate 
report.!° 

The left kidney will survive ligation of 
the left renal vein if this is done close to 
the vena cava, because the proximal con- 
nections of the renal vein (adrenal, go- 
nadal, lumbar, ureteric) provide sufficient 
collateral drainage. Although temporary 
renal venous hypertension with renal 
dysfunction may develop, these resolve as 
collateral venous drainage improves. 
Roentgenographic findings in the patient 
who suffered temporary renal dysfunction 
were an increase in renal size and com- 
pression of the collecting system; both 
resolved in 9 days as renal function re- 
turned to normal. Physiologic changes in- 
cluded temporary proteinuria, hyperten- 
sion with elevated renin levels, oliguria, 
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Fic. 4. Case 1v. Right renal carcinoma. Excretory urography showed diminished excretion of contrast material 
by the right kidney. 

(A) Right renal arteriogram, early phase, shows profuse tumor vascularity involving the lower two- 
thirds of the right kidney. A prominent collateral vein (large arrow) courses towards the renal hilum. A 
circular collection of fine tumor vessels (small arrows) lies medial to the upper pole of the kidney. (B) Right 
renal arteriogram, late phase. A dense tumor blush (arrows) is partially superimposed on the spine. A 
collateral vein draining the kidney is still filled with contrast material. (C) Inferior vena cavagram, frontal 
projection, shows an oval tumor thrombus at the level of the right renal vein. The intracaval tumor 
corresponds exactly to the tumor blush shown on the arteriogram. (D) Inferior vena cavagram, right 
posterior oblique projection. A large thrombus occupies the inferior vena cava below the level of the 
tumor thrombus seen in C. At surgery the lower thrombus contained no tumor. Filling of collateral lumbar 
paravertebral veins indicates partial obstruction of the inferior vena cava by the tumor thrombus. 
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Fic. 5. (4-C) Different methods of surgical management of vena cava invasion by renal carcinoma. 


and azotemia. 

All 4 cases demonstrated tumor invasion 
of the right renal vein and the inferior 
vena cava for a variable distance. There 
was often endothelialization of the tumor 
thrombi. None of these tumors could have 
been “shelled out” of the inferior vena 
cava without leaving tumor cells behind. 
Figure 6, 4 and B, demonstrates invasion 
of the wall of the renal vein and vena cava 
by renal cell carcinoma, and is representa- 
tive of all our patients. 

Prognosis apparently depends on the 
stage of the disease one finds at surgery; 
i.e., lymph node involvement, extension 
into perirenal fat, liver, etc. It is often im- 
possible to determine the pathologic stage 
until the specimen is removed, even with 
the aid of preoperative panangiography. 


The role of palliative nephrectomy for 
renal cell carcinoma is controversial. 

The morbidity in these patients was low. 
All left the hospital in less than 14 days 
and there was no problem with prolonged 
edema of the lower extremities. 


SUMMARY 


Using angiography it is possible to ac- 
curately define venous extension of renal 
carcinomas preoperatively. 

Modern surgical techniques permit suc- 
cessful removal of the tumors and vena 
cava en bloc. The left renal vein can be li- 
gated, although a syndrome of temporary 
renal dysfunction may occur. 

The long term prognosis of such patients 
appears to correlate best with the patho- 
logic stage of the resected specimen and 
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s invasion. 

(4) Renal vein—arrow points to site of invasion, 
tumor is above, vein wall below. (B) Vena cava— 
arrow at site of invasion, tumor is at right, vena 
caval wall to left. 


cannot be predicted by preoperative stud- 
ies unless these show evidence of metas- 
tases. 


Lee B. Talner, M.D. 
Department of Radiology 
University Hospital 

225 West Dickinson Street 
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CALCIFICATION IN UROEPITHELIAL TUMORS 
OF THE BLADDER* 


REPORT OF 5 CASES AND SURVEY OF THE LITERATURE 


By STEPHEN W. MILLER, M.D., and RICHARD C. PFISTER, M.D. 


BOSTON, MASSACHUSETTS 


LTHOUGH calcification within bladder 
tumors is an uncommon roentgeno- 
graphic finding, it is important to dis- 
tinguish tumor calcification from other 
causes of bladder and pelvic calcifications. 
Individual case reports indicate that the 
usual roentgen appearance consists of a 
hazy group of fine, punctate calcifica- 
tions,”®7 less frequently as a coarse nodu- 
larity, or a mixture thereof. The incidence 
of roentgenologically demonstrable calcium 
in uroepithelial bladder tumors has varied 
widely in the 2 reported series: between 
0.69 and 6.7 per cent.*® 
This report deals with the incidence, 
pathology, and roentgenologic features 
of § cases of calcified epithelial bladder 


cancers encountered at the Massachusetts 
General Hospital and summarizes the cases 
reported in the English language literature 
since 1961.346 


MATERIAL 


The pertinent features of the 5 cases of 
calcified uroepithelial tumors of the bladder 
are summarized in Table 1. Three of the 
neoplasms were transitional cell, 1 was 
squamous cell and the fifth a mixture of 
transitional-squamous cell carcinoma. In 
3 patients calcium was located on the sur- 
face of the neoplasm, being intermingled 
with the papillary fronds in 1 of these. 
The other 2 cases had calcium deposited in 
the subepithelial region adjacent to the 


TABLE I 


CALCIFIED EPITHELIAL TUMORS OF THE BLADDER 








Age Sex Pathologic Diagnosis 


Histologic Location 
of Calcium 


Serum Roentgeno- 
Calcium logic Tumor 
(mg. per Size 

cent) (cm.) 


—— Has 
Appearance H 
of Calcium P 


Urine 
Culture 


eaaa 


I. 
J.M. 88 


M Transitional cell carcinoma Surface ofepithelium Nodular 8.0 


Sterile 9.5 5 


(within fronds of tu- 


mor) 


Squamous cell carcinoma 


cell carcinoma 


Transitional cell carcinoma 


EI, 67 F 


Surface ofepithelium Granular 7+. § 


Squamous and transitional Surface ofepithelium Granularand 7.0 


Transitional] cell carcinoma Subepithelial (in 
islands of hyaline) 


Subepithelial 


Alpha 8.8 5 
Strepto- 
coccus 


Sterile 9.0 4 


Nodular 

Granular and -—- Sterile — 4 
Nodular 

Granular and 6.0 B. proteus = 5 
Nodular E. coli 


— aaa a aeaaee UUO 


* From the Departments of Radiology, Massachusetts General Hospital (Genitourinary Section), and Harvard Medical School, 


Boston, Massachusetts. 
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Fic. 1. Case 1v. Subepithelial calcification (central 
dark area), adjacent to infiltrating transitional 
cell carcinoma. 


tumor with the calcification usually in an 
area of necrosis but also occurring in islands 
of hyaline (Fig. 1). 

The urine was alkaline in 3 of 4 patients 
in whom data were available, and these 
had calcium deposited on the surface of the 
tumor. Two patients had associated uri- 
nary tract infections, with 1 having calcium 
encrusted on the surface epithelium and 
the other having subepithelial tumor cal- 
cification. Three patients in whom serum 
calcium determinations were made had 
normal values. 

The roentgenologic appearance of tumor 
calcification was of the fine granular va- 
riety (1 case) (Fig. 2), coarsely nodular 
pattern (1 case) (Fig. 3, 4 and B) probably 
representing conglomerate deposition, or 
most frequently (3 cases) a mixture of the 
2 types (Fig. 4, 4 and B; 5, 4 and B; and 
6, 4 and B). Only a portion of the total 
tumor mass was calcified and in 4 cases it 
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Fic. 2. Case 11. Wide band of finely granular cal- 
cifications on the surface (encrusted) of squamous 
cell carcinoma. 


was distributed in a hemispherical pattern 
along the convex outer edge of the tumor 
(Fig. 2; 3, Zand B; 4, Zand B; 5, 4 and B; 
and 6, 4 and B). 

To determine the frequency of calcifica- 
tion in uroepithelial bladder tumors, a 
computer search of medical records be- 
tween 1967-1972 was made. During this 





Fic. 3. Case 1. (4) Nodular calcifications on surface 
of large transitional cell neoplasm. (B) Corre- 
sponding opacified bladder showing correlating 
tumor size. 
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period, there were 465 patients who had a 
diagnosis of primary epithelial carcinoma 
of the bladder. Two cases of calcified blad- 
der tumors were encountered in this ponu- 
lation, giving an incidence of roentgenologic 
calcification in bladder carcinoma of 0.43 
per cent. 


DISCUSSION 


Although histologic calcification occurs 
rather frequently in bladder tumors,’ the 
size of the individual calcium deposit is 
usually too minute to be seen roentgeno- 
logically. Eleven well documented cases of 
roentgenologically demonstrated calcifica- 
tion in uroepithelial tumors of the bladder 





Fic. 4. Case v. (4) Mixed granular and nodular 
calcifications in subepithelial location involving 
left side of transitional cell carcinoma and (B) 
only a portion of the large neoplasm is calcified. 


Calcification in Uroepithelial Tumors of the Bladder 829 





Fic. 5. Case 1v. (4) Mixed soft granular-nodular 
calcifications (arrows) in subepithelial position of 
transitional cell neoplasm. (B) Larger tumor 
volume readily apparent. Note unassociated 
supravesical calcifications. 


have been reported in the English language 
literature (Table 11), although this would 
not seem to be a true reflection of its occur- 
rence since other illustrations can be 
found.? 58 

1 ne incidence of roentgenologic calcium 
in bladder cancer has varied between 
0.69-6.7 per cent; however, the latter 
figure seems much too high for a large se- 
ries. In a review of 732 cases of bladder 
tumors that underwent urography, Bra- 
band? found 5 cases (0.69 per cent) that 
contained roentgenographic tumor calcifi- 
cation while Ferris and O’Connor® en- 
countered § cases among 75 patients with 
bladder cancer. Our experience indicates an 
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Fic. 6. Case ur. (4) Dense mixed granular-nodular calcification pattern overlying sacrum (arrows) and 
(B) specimen roentgenogram showing surface calcifications on transitional-squamous cell carcinoma 
(arrows) compared to a calcified mesenteric lymph node (double-tailed arrow). 


incidence of 0.43 per cent which concurs 
with Braband’s findings. 

Calcification of bladder tumors may be 
either within the tissue or on its surface. 
Calcification in neoplasms, excluding those 
in which the tumor matrix actually pro- 
duces calcium or osteoid, has been classi- 
fied as dystrophic.!:!° Dystrophic calcifica- 
tion usually is found in injured, degenerat- 
ing, or necrotic tissue. By definition, dys- 
trophic calcification occurs with normal 


levels of blood calcium, but may be aug- 
mented by hypercalcemic states. In our 
2 cases of subepithelial calcification, the 
deposits occurred in the center of small 
regions of necrosis and adjacent to areas of 
hyaline change. Interestingly, dystrophic 
calcification in bladder carcinoma has also 
been reported in animals.’ 

The most common location of bladder 
calcium is on the surface (encrustation) 
of the tumor epithelium. Encrustation of 


TABLE I] 


ROENTGENOLOGIC CALCIFICATION OF EPITHELIAL BLADDER TUMORS 














Pathologic Diagnosis 


“Epithelial cell carcinoma” 





No. 
Author Year of Incidence 
Cases 
Braband? 1961 5 0.69% (732 tumors) 
Davidson eż a/.‘* 1965 I 
Ferris and O’Connor® 1965 5 6.7% (75 tumors) 
Miller and Pfister 1974 5 0.43% (465 tumors) 


Transitional cell carcinoma 


Transitional cell carcinoma—4 
Squamous cell carcinoma—1 


Transitional cell carcinoma—3 
Squamous cell carcinoma—1! 
Transitional-Squamous carcinoma—I 





* Other cases in this report were nonepithelial in origin (osteogenic sarcoma, leiomyosarcoma). 
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calcium salts on a non-necrotic neoplasm 
may reflect a local pH interaction of the 
tumor and the normal urinary calcium 
bathing the bladder cancer. Calcium pre- 
cipitation is favored by an alkaline pH, 
and this was possibly operative in 3 of our 
cases in which tumor surface calcification 
occurred. 

The fine granular calcifications that are 
occasionally found histologically in non- 
specific cystitis with an alkaline urine are 
rarely, if ever, seen roentgenologically. 
Also, histologically, cystitis calcification 
with alkaline urine is diffusely and uni- 
formly encrusted on the bladder epithelium. 
In contrast, the calcium in or on the tumors 
is localized to the area of the bladder con- 
taining the neoplasm (Fig. 3, 4 and B; 
4, 4 and B: 5, 4 and B; and 6, 4 and B). 

Peripherally located calcium deposits in 
the bladder wall may be encountered in 
severe tuberculous cystitis and healing 
phase of schistosomiasis. No intraluminal 
mass 1s present in the former, and multiple 
smooth, small nodular filling defects are 
features in the initial phase of the latter, 
while the calcified bladder tumor presents 
as a large, bulky, irregular eccentric mass 
on urography or cystography. 

The calcification in bladder tumors has 
sufficient characteristic features to be dis- 
tinguished on plain film roentgenograms 
from other more common pelvic calcifica- 
tions (Fig. 5, 4 and B), such as vesical 
calculi, phleboliths, uterine fibroids, ovar- 
ian dermoids, and calcium in vas deferens, 
seminal vesicles or arterial walls. 


SUMMARY 


Roentgenologic calcification of transi- 
tional and squamous cell cancers of the 
bladder is an uncommon but certainly not 
rare finding: in this and another large se- 
ries it occurs in approximately 0.5 per cent 
of cases. 

The tumors tend to be large, and the 
calcium may be encrusted on the surface 
of the neoplasm or lie deeper in a subepi- 
thelial position in degenerating or necrotic 
areas. 
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Pathologically, the scattered or con- 
glomerate distribution of the calcium re- 
sults in a roentgenologic granular or 
nodular appearance usually in a semicircu- 
lar pattern involving only a portion of the 
tumor mass as determined by urography 
or cystography. 

Bladder tumor calcification is sufficiently 
distinct to be differentiated from other 
more common calcifications occurring in 
the pelvis. 


Richard C. Pfister, M.D. 
Department of Radiology 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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RADIATION THERAPY AND PELVIC NODE DISSEC- 
TION IN THE MANAGEMENT OF CANCER 
OF THE PROSTATE* 
By BASIL S. HILARIS, M.D.,t WILLET F. WHITMORE, Jr., M.D.,t 
MOSTAFA A. BATATA, M.D.,t and HARRY GRABSTALD, M.D.t 


NEW YORK, NEW YORK 


URING the period 1961 to 1969, 10 

patients with Stage C cancer of the 
prostate were treated at Memorial Hospital 
by interstitial implantation of encapsulated 
radioactive sources. Radon 222 and iridium 
192 were used in 5 patients up to 1965, and 
iodine 125 low energy gamma ray encap- 
sulated sources, developed at Memorial 
Hospital, were used in the other § patients. 
The use of iodine 125 sources resulted in 
marked reduction of radiation exposure to 
personnel, while maintaining a high radia- 
tion dose throughout the implanted pros- 
state. Five of these Io patients are alive 
without evidence of active disease for 
periods ranging from 33 to 12 years after 
implantation with no late rectal or url- 
nary complications. Encouraged by this 
experience, an investigation was begun in 
1970 at Memorial Hospital to determine 
the effects of localized high radiation with 
encapsulated iodine 125 sources in clinical 
Stage B and C cancer of the prostate. 


MATERIAL AND METHOD 


From February 1970 to February 1973, 
60 patients with cancer of the prostate 
underwent a combined procedure consist- 
ing of a retropubic en bloc pelvic lymphad- 
enectomy and interstitial implantation of 
the prostate with iodine 125 seeds; 29 
patients with a clinical Stage B lesion, and 
31 patients with a clinical Stage C lesion. 
The Stage B cancers varied from small 
nodules within one prostatic lobe to lesions 
occupying most of the gland. The Stage C 
lesions were generally those with sharply 
defined extracapsular extension.” Cysto- 


endoscopy was performed as part of the 
staging procedure in most of the patients. 
In all patients there was no clinical evi- 
dence of distant metastases by physical 
examination, skeletal survey, chest roent- 
genograms and excretory urograms. The 
serum acid and alkaline phosphatase values 
were elevated in 3 patients and 4 patients, 
respectively. Liver and bone scans, lymph- 
angiograms and bone marrow aspirations 
were done preoperatively in some patients, 
but not routinely. 


SURGICAL PROCEDURE 


The retropubic approach was used be- 
cause it permits a more accurate determin- 
ation of the extent of tumor in the prostate, 
allows inspection and dissection of the 
nodes in the pelvis, and facilitates the 1m- 
plantation of radioactive sources. The 
morbidity with the retropubic approach 
is lower than with the suprapubic approach. 
The operation is performed under general 
or spinal anesthesia. The patient is placed 
in a modified lithotomy position, prepared 
with an O’Connor drape, and a Foley 
catheter is inserted into the bladder. 
Through a midline incision extending from 
the symphysis to the umbilicus an extra- 
peritoneal bilateral pelvic lymphadenec- 
tomy is done. The pelvic nodes are dissected 
below the distal portion of the common 
iliac arteries. After completion of the dis- 
section bilaterally, the incision is carried 
into the endopelvic fascia to facilitate 
prostatic rotation and mobilization. The 
prostate is then exposed anteriorly and 
laterally so that it can be inspected, pal- 


* Presented at the Fifty-fifth Annual Meeting of the American Radium Society, Colorado Springs, Colorado, April 22-26, 1973. 
From the Department of Radiation Therapy, and the Urologic Service, Department of Surgery,t Memorial Hospital, New York, 


New York. 


This work was supported in part by PHS Grant EC-oo113 from the Bureau of Radiological Health, Rockville, Maryland. 
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pated, outlined with surgical clips, and 
implanted with the radioactive seeds. 


IMPLANTATION PROCEDURE 


First, hollow stainless steel needles, 17 
gauge and 15 cm. long, are inserted into 
the prostate. The needles are placed 
parallel to each other about 1 cm. apart, 
starting from the superior medial margin 
of the gland near the bladder base. Care is 
taken to avoid the rectal wall or the lumen 
of the prostatic urethra. The former is ac- 
complished by keeping the index finger 
inside the rectum during the insertion of 
the needles so that their tips can be sensed 
before entering the rectum (Fig. 1); the 
latter is minimized by avoiding penetration 
of the urethral catheter with the needles. 
The dimensions of the volume to be im- 
planted are then estimated from the width 
and length between the most peripheral 
needles; the third dimension is estimated 
by subtracting the average length of the 
needles projecting outside the prostate 
from the over-all length of these needles 
(15 cm.). The average of the estimated 3 
dimensions multiplied by an empirically 
derived factor of 5, indicates the number 
of millicuries of iodine 125 required to 
deliver a minimum effective dose within 
the implanted volume. Preliminary anal- 
ysis of the available information shows 
that this dose is in the range of 16,000 rads 
in I year; its equivalent single dose (ESD) 
has been calculated? to be in the range of 
5,300 rads. The value in millicuries is di- 
vided by the average activity of the seeds 
on stock to obtain the number of seeds 
needed. Using a semi-automatic inserter, 
which was developed at Memorial Hos- 
pital, the seeds are inserted at I to 1.5 cm. 
intervals as each needle is withdrawn. After 
completion of the implantation, the sur- 
gical incision is closed leaving a Penrose 
drain in its lower angle. 


RESULTS 
PELVIC LYMPHADENECTOMY 


On histopathologic examination the re- 
sected pelvic lymph nodes were found to be 
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Fic. 1. Implantation procedure of iodine 125 sources. 
Hollow stainless steel needles, 17 gauge and 15 cm. 
long, are inserted into the prostate. The needles 
are placed parallel to each other, about I cm. 
apart. To avoid the rectal wall, the index finger is 
placed inside the rectum, so that their tips can be 
sensed before entering the rectum. 


involved by tumor in 26 of 60 patients 
(43 per cent). Lymph node metastases were 
more frequent in clinical Stage C patients 
(20 of 31, 65 per cent) than in clinical Stage 
B patients (6 of 29, 21 per cent). The ob- 
turator lymph nodes were involved in 35 
per cent of all patients (8 per cent bilater- 
ally) and the external iliac lymph nodes 
were involved in 23 per cent (10 per cent 
bilaterally). The internal iliac (hypogastric) 
and the common iliac lymph nodes were 
involved in only 8 and 7 per cent, respec- 
tively (3 and 2 per cent bilaterally), but 
these data are of debatable significance, 
since systematic dissection of the common 
iliac and medially situated hypogastric 
lymph nodes was not performed. No infor- 
mation is available concerning the fre- 
quency of involvement of presacral and 
para-aortic lymph nodes owing to the 
nature of the lymphadenectomy. Figure 2 
shows the frequency of regional pelvic 
lymph node involvement by clinical stage. 
None of the Stage B patients had common 
iliac lymph node metastases. 

Correlation of the lymphangiograms with 
the histopathologic findings. Lymphangio- 
grams were not done routinely in the be- 
ginning of this study, but more recently 
have become routine. Table 1 correlates the 
lymphangiographic with the histopatho- 
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Number of Patients 


0 
Obturator Ext. Iliac Hypogastric Common 
Iliac 
(35%) (23 %) (8 %) (7%) 


Fic. 2. Frequency of regional pelvic node groups 
metastases in Stage B and C. 


logic findings in 15 patients. Bipedal 
lymphangiograms are of good diagnostic 
value in advanced lesions, but of less value 
in earlier or smaller lesions. This is possibly 
due to the fact that the obturator lymph 
nodes, the earliest and most frequently 
involved lymph nodes, are not consistently 
visualized by pedal lymphangiography. 


PROSTATIC IMPLANTATION 


In evaluating prostatic implantation, 
we have included only 49 patients with 
carcinoma of the prostate treated by iodine 
125 interstitial implantation and pelvic 
lymphadenectomy up to September 1972, 
who provide follow-up periods of from 6 to 
30 months. Ages ranged from 47 to 77 years 
with a median age of 60 years. Of the 49 
patients, 24 had clinical Stage B tumors 
and 25 had clinical Stage C tumors. All 
tumors were histologically classified -as 
adenocarcinomas; the majority were Grade 
2 lesions. The interval from diagnosis to 
treatment ranged from o to 46 months 
with a median of 8.9 months in Stage B 
patients, and from o to 30 months with a 
median of § months in Stage C patients. 
One patient, previously treated by ex- 
ternal irradiation (7,000 rads in 8 weeks), 
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had persistent disease at the time of im- 
plantation. Six other patients had been on 
hormonal therapy for periods of I to 3 
months prior to referral to Memorial 
Hospital. 

Tumor regression. Decrease in prostatic 
size and induration does not necessarily 
indicate tumor eradication but follow-up 
biopsies have not been performed routinely. 
Clinical evidence of tumor regression was 
based on rectal examination 6 to 24 months 
after implantation. In some patients there 
was an appreciable increase in the pros- 
tatic size and induration a few weeks 
after the implantation, presumably the 
result of either the mechanical trauma 
caused by the insertion of needles, or a 
radiation-induced edema, or both. Never- 
theless, on subsequent examinations there 
was a gradual decrease in the prostatic 
size and induration. At 6 months, 44 per 
cent of the prostatic tumors were smaller 
and softer. At the end of the first year, 
when 100 per cent of the nominal dose had 
been delivered, 57 per cent of the implanted 
tumors were smaller, while 43 per cent re- 
mained unchanged. At the end of the sec- 
ond year after implantation, 78 per cent of 
the tumors were considered to be reduced 
in size with variable persistence of indura- 
tion; 22 per cent showed no apparent 
change in size despite a softened consis- 
tency in some tumors. 

Post-treatment morbidity. The median 
hospital stay after treatment was 8 days; 
the shortest time was 4 days and the 
longest was Ig days. The Foley catheter 


TABLE I 


CARCINOMA OF PROSTATE, STAGE B AND C 
CORRELATION OF LYMPHANGIOGRAM (LAG) 
AND HISTOLOGIC FINDINGS 








Stas LAG Histology LAG 
sage Positive Positive Accuracy 

B o/ 1/8 87% 

C 4/7 4/7 100% 

Band C 4/15 5/15 91% 
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was removed 1 to 3 days and the Penrose 
drain 3 to 4 days postoperatively. Blood 
loss during surgery ranged from 50 to 
2,000 cc. with a median quantity of 750 cc. 
Thirty-five of the 49 patients (71 per cent) 
had no complications. Thirteen patients 
had early minor complications, including 
suprapubic wound infection in 9 patients, 
dysuria 1 in I patient, epididymitis 1 in 2 pa- 
tients, and rectal burning in 1 patient. 
The oaks patient who developed severe 
complications underwent transurethral re- 
section of the prostate 1 week prior to the 
implantation of the remaining prostate 
with iodine 125 seeds; he subsequently 
had prolonged suprapubic urinary drainage 
as well as wound infection. Fever was 
present in 9 patients (20 per cent) for the 
first 2 to 3 days, but subsided thereafter. 
Late minor complications which could be 
attributed to the radiation itself consisted 
m.inly of transient mild rectal pain in 3 
patients and temporary rectal bleeding in 
another; all patients had subsidence of 
their symptoms without treatment within 
3 to 6 months after the implantation. The 
o ly severe late complication was noted in 
th pitient who had received 7,000 rads by 
su e-voltage radiation several months prior 
to the implantation; 3 months after im- 
pl nt ition, he experienced severe tenesmus 
an ] rectal pain which lasted for 6 months 
be‘ore subsiding with conservative treat- 
ment. None of the patients who were 
fo ləwed for periods up to 30 months 
aft r implantation developed rectal ulcera- 
tions, fistulae or urethral strictures. Late 
urinary symptoms were observed in § pa- 
tients with pre-existing obstructive symp- 
toms; these were aggravated after implan- 
tation, but subsequently subsided within 4 
to 6 months in 4 of them. The fifth patient 
had persistent obstructive urinary symp- 
toms for I year. 

Sexual potency. The sexual function be- 
fore and after implantation was known in 
47 of the 49 patients. All 26 patients who 
clamed sexual potency prior to the im- 
| laatation, maintained their potency post- 
Cp2ratively up to the latest follow-up. Of 7 
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Fig. 3. Actuarial survival in Stage B and C. 


patients with diminished potency before 
implantation, 2 became impotent post- 
operatively and § maintained some sexual 
activity. Of 14 patients who admitted im- 
potency prior to the treatment, 2 resumed 
some sexual activity after treatment and 
the others remained impotent. 

Survival and distant metastases. Forty- 
eight of the 49 patients treated from 6 to 30 
months ago are alive at the time of this re- 
port. Figure 3 shows the per cent actuarial 
survival and correlates it with the survival 
of patients treated by external irradiation 
only? as well as with the survival of patients 
of similar stages treated by prostatectomy 
or endocrine therapy.? The only death oc- 
curred in a §1 year old patient with clinical 
Stage C cancer who had positive lymph 
nodes; he developed distant metastases to 
bone, lungs and upper abdomen 23 months 
after his initial treatment and expired 7 
months later. Distant metastases were ob- 
served in 2 patients with clinical Stage B 
cancer of the prostate and g patients with 
clinical Stage C cancer. All the patients 
who developed distant metastases had 
either positive lymph nodes at multiple 
levels or a Grade 3 primary prostatic can- 
cer. The involvement of pelvic lymph nodes 
by metastatic cancer emerges as a most 
significant prognostic factor. This is il- 
lustrated in Table u, in which the inci- 
dence of distant metastases is related to the 
status of the pelvic lymph nodes, at various 
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TABLE I] 


CARCINOMA OF PROSTATE, STAGE B AND C 
INCIDENCE OF DISTANT METASTASES AS RELATED TO NODAL STATUS AT INITIAL TREATMENT 


Interval After Initial Treatment 


Nodal Status 


6 mo. 
Negative 0/28 (o) 
Positive 2/21 (9.5%) 
All Patients | 2/49 (4%) 


intervals after treatment. All patients with 
distant metastases have subsequently re- 
ceived endocrine therapy (diethylstilbes- 
trol 1 mg./day) or palliative external radia- 
tion therapy, or both to relieve pain 
caused by bone metastases. They are alive 
and generally asymptomatic except for the 
patient mentioned earlier. 

Extended field nodal irradiation. Post- 
operative external irradiation through op- 
posing inverted Y-fields extending from the 
diaphragm to the inguinal regions was 
given to 7 of the 21 patients with positive 
pelvic lymph nodes. It consisted of 4,500 
rads delivered in about 45 weeks with the 
6 mev. Linear Accelerator. This supple- 
mentary external irradiation was well tol- 
erated and has not led to any late compli- 
cations up to 24 months following its ad- 
ministration. Distant metastases have de- 
veloped in 4 of these 7 patients, while dis- 
tant metastases developed in 6 of 14 pa- 
tients who had positive lymph nodes but 
did not receive such irradiation postoper- 
atively. The disease-free mean interval is 
18.0 months and 12.5 months, correspond- 
ingly. Because of the small number of 
patients in each group, there is no statisti- 
cally significant difference either in the inci- 
dence of distant metastases or in the dis- 
ease-free mean interval. 


DISCUSSION 


The combined approach of interstitial 
irradiation of the prostate with iodine 125 
encapsulated sources, retropubic pelvic 
lymphadenectomy and, in selected pa- 


12 mo. 


1/16 (6%) 
3/17 (17.5%) 


4/33 (12%) 





1/8 (42.8%) 
6/10 (60%) 


7/18 (39%) 


tients, postoperative supervoltage radia- 
tion to the regional lymph nodes has been 
applied in patients with Stage B and C pro- 
static cancer at Memorial Hospital since 
1970. 

The retropubic exposure, used in this 
method of treatment, has allowed a more 
accurate assessment of the true extent of 
the disease in the primary site and in the 
regional lymph nodes, thus improving the 
accuracy of the staging. 

The pelvic lymphadenectomy has diag- 
nostic value by permitting a histologic 
confirmation of the lymphangiographic 
findings; it also has therapeutic value by 
removing the nodes involved by metastatic 
cancer. 

Interstitial implantation of the iodine 
125 encapsulated sources has certain ad- 
vantages over external radiation therapy. 
The 100 per cent tumor dose represents the 
maximum dose, if given by rotation or mul- 
tiple small fields; it represents the mini- 
mum effective dose by implantation. The 
localization of the tumor bearing area is 
more precise and the dose distribution can 
be more readily adapted to an irregular 
tumor shape (Fig. 4). The dose falls rapidly 
outside of the implanted volume; the 
bladder and rectum receive 50 per cent or 
less of the minimum tumor dose (Fig. 5). 
Finally, the treatment time is much 
shorter; a permanent implant requires only 
a single procedure, while a complete 
course of external radiation therapy usu- 
ally requires 6 to 7 weeks. The postopera- 
tive hospitalization following implantation 
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has been short in general (about 1 week’s 
duration). 

Tumor regression following interstitial 
irradiation is slow, reaching its maximum 
in about 2 years after treatment. There is a 
striking similarity in the percentage of pa- 
tients who show tumor regression at the 
end of external supervoltage radiation (59 
per cent)’ and interstitial radiation (57 per 
cent) allowing, of course, for the time re- 
quired to complete the treatment with each 
of these 2 modalities. The given minimum 
effective dose of 16,000 rads in I year, or 
its single equivalent dose of 5,300 rads, has 
resulted in approximately 80 per cent local 
tumor control at 2 years after implanta- 
tion, as demonstrated by rectal palpation. 

The relatively short follow-up does not 
allow for a meaningful comparison of sur- 
vival with other types of treatment. The 
survival rate of 99 per cent at 3 years, cal- 
culated by the actuarial method is not sig- 
nificantly different from the 3 year actuar- 
ial survival of 84 per cent obtained by 
small field supervoltage irradiation? or the 
88 per cent obtained by radical perineal 
prostatectomy.! The V.A. cooperative 
study (patients who were treated by 
radical prostatectomy and placebo in 





Fic. 4. Localization of tumor bearing area and 
isodose distribution in an irregular tumor shape. 
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Fic. 5. The dose falls rapidly outside the implanted 
volume, and the bladder and rectum receive 50 
per cent or less of the minimum tumor dose. Also 
the treatment time is much shorter. 


Stage B and by hormones in Stage C) 
shows a 3 year survival of 74 per cent.‘ 
Survival, however, must be supported by 
a good quality in order to be meaningful. 
Maintenance of sexual potency is an im- 
portant factor for many younger patients. 
Most of the patients who undergo radical 
prostatectomy or endocrine therapy be- 
come impotent; 70 per cent of patients 
undergoing external small-field radiation 
therapy maintained their potency; all of 
the patients who were potent before im- 
plantation of iodine 125 sources have re- 
mained potent up to 30 months after 
treatment. Complications caused by the 
treatment should also be considered. There 
was no mortality associated with the com- 
bined procedure. None of the treated pa- 
tients has developed severe early or late 
complications during the period of follow- 
up (6 to 30 months), such as rectal ulcera- 
tions, fistulae, urinary incontinence, or 
urethral stricture. 
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CONCLUSION 


The treatment method presented is thus 
suitable for patients with clinical Stage B 
cancer as an alternative method to radical 
prostatectomy or small-field external super- 
voltage irradiation. In patients with clin- 
ical Stage C prostatic cancer and a high 
probability of metastases to the regional 
lymph nodes, it is logical to combine this 
method with supplemental supervoltage 
radiation to the paraaortic and common 
iliac lymph nodes in moderate doses (4,500 
rads in 4 to 43 weeks). Doses exceeding 
the tolerance of the normal pelvic organs 
will carry a higher morbidity when com- 
bined with an interstitial implant, as it was 
observed in the patient who received 7,000 
rads prior to implantation. 


SUMMARY 


A technique involving a pelvic lymph- 
adenectomy and a retropubic implantation 
of the prostate with 1odine 125 encapsulated 
sources is under investigation at Memorial 
Hospital. 

This technique is simple and applicable 
to patients with localized cancer of the 
prostate, clinically stage B or C. It has in- 
creased the accuracy of staging, carries no 
mortality and has low morbidity. 
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The results have been encouraging with 
substantial local tumor control and no late 
urinary or rectal disturbances in the 49 pa- 
tients who have been followed from 6 to 
30 months. 


Basil S. Hilaris, M.D. 
Memorial Hospital 

1275 York Avenue 

New York, New York 10021 


The authors are indebted to Dr. J. S. 
Laughlin, Dr. G. Holt, Dr. L. Anderson 
and their staff of the Department of Med- 
ical Physics, for their support in carrying 
out the necessary dosimetric studies during 
the period of this study. 
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PERCUTANEOUS NEEDLE LOCALIZATION OF 
CLUSTERED MAMMARY MICROCALCIFI- 
CATIONS PRIOR TO BIOPSY* 

By BARBARA THREATT, M.D.,t HENRY APPELMAN, M.D.,t RICHARD DOW, M.D.§ 
and TERRY O'ROURKE, M.D.§ 


ANN ARBOR, MICHIGAN 


N recent years the increasing use of 

mammography has presented surgeons 
and radiologists with a distinct problem; 
i.e., the isolation and excision of suspicious 
appearing clustered microcalcifications vis- 
ualized on mammography which have no 
associated soft tissue mass without re- 
moving a major portion of the patient’s 
breast. The incidence of calcification pres- 
ent in breast cancer as determined by clin- 
ical mammography varies from series to 
series (Levitan ef a/.,’ 29 per cent; Gershon- 
Cohen et al. 35-40 per cent; Egan, 35-45 
per cent; and Zuckerman,’ 63 per cent). 
However, in patients with clustered tiny 
microcalcifications the incidence of cancer, 
especially of intraductal carcinoma and 
lobular carcinoma in situ is increased.*:®8 
Therefore, there is a significant possibility 
in a patient with suspicious clustered 
microcalcifications that: (1) a carcinoma is 
present; and (2) an “‘early’’ breast cancer 
(small, noninvasive and without metas- 
tases) may be found. Exact localization, 
excision and pathologic examination of 
these microcalcifications is imperative. 

Radiologists have attempted to localize 
these microcalcifications within the breast 
in 2 dimensions by the use of at least 2 film 
projections; however, this is not always 
a satisfactory method since the position of 
the patient during biopsy (recumbent) is 
quite different from the position for filming 
(upright). Recently, Frankl and Rosen- 
feld? have reported using strips of numbers 
taped to the skin, after which mammo- 
grams of the breast are obtained. This 
technique is stated to localize the micro- 
calcifications more closely for a surgeon. 


METHOD 


At the University of Michigan Hospital 
we have been using a different technique 
to accomplish localization of these micro- 
calcifications. This technique—the per- 
cutaneous needle localization of suspicious 
microcalcifications—has been in use since 
January 1973 for rapid localization of 
microcalcifications during biopsy. Minimal 
amounts of breast tissue were removed 
and roentgenographed from each patient. 

A long 25 gauge needle is passed through 
the skin without anesthesia to the region 
of the suspicious clustered microcalcifica- 
tion. This is done by gauging or estimating 
the position of the microcalcification as 
visualized from the 2 planes of the mam- 
mogram and then directing the needle tip 
toward the supposed area of the micro- 
calcification. The needle is usually passed 
to its hub; then craniocaudal and lateral 
mammograms are obtained. Little addi- 
tional radiation is given to the breast 
since a low dose screen film combination 
(Du Pont Lo-Dose) is used. If the needle 
tip is at, in, or very near the microcalcifi- 
cation, the needle 1s taped securely into 
place. This needle placement may be per- 
formed immediately prior to biopsy or 
even the afternoon preceding the biopsy. 
Our patients have tolerated the introduc- 
tion and presence of this small needle very 
well; they were cognizant of the corre- 
sponding reduction in size of the biopsy 
specimen due to precise localization of the 
microcalcifications by the percutaneous 
needle localization technique. There were 
no complications from this procedure. 


* From the Departments of Radiology,t Pathology,t and Surgery,§ University of Michigan Medical Center, Ann Arbor, Michigan. 
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Fic. 1. Case 1. (4) Craniocaudal projection with 
clustered microcalcifications laterally in the right 
breast. (B) Magnification view of the clustered 
microcalcifications. 
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Dodd! recently reported a somewhat 
similar technique; however, he uses skin 
anesthesia and 2 needles for tl - localiza- 
tion. We have not found either 01 these to 
be necessary for accurate localization of 
the microcalcifications. 


REPORT OF CASES 


Case 1.L.S.,a ço year old white female, pre- 
sented with a nontender mass in the medial 
aspect of the right breast. Mammography re- 
vealed a cluster of suspicious calcifications in 
the outer aspect of the right breast (Fig. 1, 4 
and B). Percutaneous needle localization of this 
cluster of microcalcifications was easily accom- 
plished and confirmed by mammograms in 
craniocaudal and lateral projections (Fig. 2, 4 
and B). The needle tip was within the cluster of 
calcifications. This procedure was performed 
immediately prior to biopsy. A small specimen 
was obtained; this was roentgenographed to 
localize the microcalcifications (Fig. 3). The 
pathologic diagnosis was extensive fibrocystic 
disease with multiple tiny intraductal calcifica- 
tions. 





FIG. 2. 


needle in place. 


Case 1. (4) Craniocaudal mammogram with long 25 gauge 
needle in place. (B) Lateral mammogram with long 25 gauge 
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Case 11. M.S., a 60 year old white female with 
right breast pain, had suspicious microcalcifica- 
tions without an associated mass in the left 
breast on mammography. The afternoon prior 
to biopsy a long 25 gauge needle was positioned 
near the microcalcifications in the left breast 
(Fig. 4, £ and B). This position was monitored 
by craniocaudal and lateral mammograms. The 
needle remained taped in position overnight 
without displacement or significant discomfort. 
The specimen was roentgenographed to assure 
removal of the microcalcifications. These were 
localized for the pathologist. The pathologic 
diagnosis was periductal fibrosis, fibrocystic 
disease and a tiny focus of fat necrosis with 
calcifications. 


Case 111. C.C., a 51 year old Black female 
who presented with multiple pulmonary nodules, 
had mammograms as part of a medical evalua- 
tion. Suspicious clustered microcalcifications 
without an associated mass were noted in the 
right breast. Percutaneous needle localization 
of these microcalcifications was easily accom- 
plished and confirmed by craniocaudal and 


Fic. 4. Case 11. (4) Craniocaudal mammogram with long 25 gauge 
needle in place. (B) Lateral mammogram with long 25 gauge needle 


in place. 


Needle Localization of Mammary Microcalcification 








Case 1. Roentgenogram of right breast speci- 
men containing clustered microcalcifications. 


Fic. 2. 


` 


lateral mammograms. The localization was per- 
formed on the morning of surgery. The patient 
tolerated this procedure without difficulty. The 
biopsy specimen was roentgenographed and the 
microcalcifications closely localized for the 
pathologist. The pathologic diagnosis was in- 
traductal hyperplasia, with slight atypia, and 
associated scattered calcifications, but without 
malignant changes. 
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DISCUSSION 


Percutaneous needle localization of mi- 
crocalcification is recommended prior to 
surgery for its accuracy, patient accep- 
tance, and reduction in size of the biopsy 
specimen. We have had no complications 
from use of this technique. Placement of 
the needle within the area of the microcal- 
cifications should not be detrimental to a 
patient’s subsequent course since definitive 
resection of the breast is performed if ma- 
lignancy is found. 


SUMMARY 


Mammography occasionally reveals the 
presence of suspicious appearing clustered 
microcalcifications without an associated 
mass. Clinical localization of these micro- 
calcifications within the breast is difficult, 
even using the 2 dimensional effect of a 
mammogram. 

Percutaneous needle localization of these 
microcalcifications is recommended for its 
accuracy, patient acceptance, and reduc- 
tion in size of the biopsy specimen. 

No complications of this procedure have 
been encountered. 


Barbara Threatt, M.D. 

Department of Radiology 

University of Michigan 
Medical Center 

Ann Arbor, Michigan 48104 
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A DEVICE FOR PRECISION NEEDLE BIOPSY OF 
THE BREAST AT MAMMOGRAPHY* 


By ANDERS MUHLOW 


LUND, SWEDEN 


f ees best diagnostic techniques in diag- 
nosing breast cancer at present are 
needle biopsy? and mammography per- 
formed as film mammography,!*4 or xero- 
mammography.’ 

If at mammography a tumor is detected 
which is not palpable, it is often very diff- 
cult to obtain a representative needle 
biopsy or to localize the tumor at biopsy 
operation. However, biopsy is of great 
importance, especially in cases with small 
tumors. Early correct diagnosis means 
better prognosis. 


DESCRIPTION OF THE DEVICE 


To make needle biopsy easier in non- 
palpable tumors, the following apparatus 
was constructed: 

The orizinal film-holder table of a Seno- 
graph (C.G.R., France) is replaced by a 
similarly positioned table of the same size 
made of duraluminum 4 mm. thick. On 2 
opposite sides of the table are placed pro- 
filed rails of the same material. The pro- 
filed rails create 2 slits. The lower slit is 
just above the table and is intended to 
hod a film 18X24 cm. The other slit is 
situated 2 mm. above the lower slit and 
holds a 1 mm. thick plexiglass screen upon 
which the breast is placed. On opposite 
sides of the table are brackets holding ver- 
tical iron rods 28 cm. long and 2 cm. in di- 
ameter, one on each side (Fig. 1 and 2). 
These iron rods serve as guides for a com- 
pression plate 10.5 mm. thick made of 
duraluminum. The compression plate holds 
a 1mm. thick plexiglass window measuring 
10.5 X7.5 cm. The plexiglass window is per- 
forated by 70 holes 7 mm. in diameter with 
an interval of 9 5 mm. between the centers 
of the holes. The holes are marked in a co- 
ordinate system by engraved letters and 


numbers. The engravings have been filled 
with red lead color. The compression plate 
can be locked at variable distances from 
the table by a locking mechanism. When 
the breast has been compressed between 
the plexiglass screen and the compression 
plate, the film can be withdrawn from its 
slit, while the breast remains compressed. 


TECHNIQUES OF BIOPSY 


In practice the device is used in the fol- 
lowing manner: The patient is first ex- 
amined by ordinary mammography. The 
device is then used in case a biopsy is 
desirable. The breast is placed on the plexi- 
glass screen in such a way that when the 
breast is compressed by the compression 
plate, the tumor will be situated under the 
middle of the perforated plexiglass window 
of the compression plate. When the breast 
is compressed, the compression plate is 
locked and the film is exposed with the 
greatest possible distance between film and 
tube. The film is then withdrawn from its 
slit and developed, while the breast remains 
compressed. On the film the holes of the 
plexiglass window are easily seen and iden- 
tified by the numbers and letters. By in- 
serting a needle through that hole under 
which the tumor is situated, the tumor can 
be punctured and a needle biopsy per- 
formed. The direction of the needle should 
follow that of the roentgen-ray beam. The 
breast remains compressed until a satis- 
factory biopsy specimen is obtained. No 
anesthesia 1s necessary. 


CONCLUSION 


The described apparatus is inexpensive 
to construct. The technique has been used 
for about a year and has been found easy 
to perform. The method may also be used 
to indicate suspected areas for operative 


* From the Department of Diagnostic Radiology, University Hospital, Lund, Sweden. 
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Frc. 1. Compression device. Frontal view. 7 Perforated plexiglass window in compression plate. T Plexi- 
glass screen upon which the breast is placed 2 mm. above film slit ( T ).-@ Locking mechanism. 
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biopsy by inserting long needles through 
the breast in 2 planes immediately before 
the operation. The surgeon is then able to 
easily find the crossing of the needles in 
the wound and perform the biopsy at that 
-i point. 
Eo a N SUMMARY 

To make needle aspiration biopsy easier 
in nonpalpable tumors detected at mam- 
mography, a specially designed compression 
device has been constructed. 

This device and its practical application 
are discussed. 


SA 


Department of Diagnostic Radiology 
University Hospital 
S-22185, Lund, Sweden 
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ANALYSIS OF 462 BREAST CARCINOMAS* 


By JOHN N. WOLFE, M.D. 


DETROIT, MICHIGAN 


HE breast carcinomas that have been 

observed by xeroradiography of the 
breast at Hutzel Hospital, Detroit, were 
looked at as a group with, among others, the 
following objectives in mind: accuracy of 
diagnosis; frequency of occult lesions and 
their characterization; type and frequency 
of primary and secondary signs of car- 
cinoma. Attention is called to the hereto- 
fore not sufficiently emphasized size and 
location of breast carcinomas and it 1s 
emphasized that a significant number occur 
deep within the breast. A correlation is 
made with certain environmental changes 
in the breast which are associated with car- 
cinoma and characterize the patient most 
likely to have a breast cancer. 

The material is drawn from a referral- 
type practice and it contained chiefly symp- 
tomatic women, but some nonsympto- 
matic ones as well. A profile of that prac- 
tice can be seen in the radiographic reports 
of 1,000 consecutive patients (Table 1). 


ACCURACY OF DIAGNOSIS 


Every patient is not routinely followed 
for accuracy of radiographic diagnosis. 
There are several reasons, the most impor- 
tant of which is that the patients are drawn 
from a great geographic area involving 
multiple hospitals and many physicians 
not on the Hutzel Hospital staff. All cases 
operated upon at Hutzel Hospital are fol- 
lowed very closely and the results within 
the Hospital conform to the total shown in 


Table 11. 


SIGNIFICANT GENERAL OBSERVATIONS 


There are a number of interesting and 
very important general observations about 
the entire group. Two of the most impor- 
tant concern the high incidence of occult 


TABLE [Í 


RADIOGRAPHIC REPORT* 











No. Per Cent 


Standard normal/benign 821 82.1 (1 had ca.) 
Significant benign lesion 12I 12.1 

(no biopsy desired) 
Suspicious for carcinoma 44 
Carcinoma 14 

Note the low incidence 

of carcinoma: 


4.4 (2 had ca.) 
1.4 (all had ca.) 


1.7 percent 


* Four impressions are used at Hutzel Hospital. Suspicious has 
the connotation of a significant lesion, most likely benign, with a 
small chance of being malignant. Ideally they are biopsied. If not, 
they are followed. Carcinoma represents a very strong opinion. 


TABLE Il 
ACCURACY OF DIAGNOSIS 


(462 cases) 














No. Per Cent 
True positive 440 95.3 
False negative 22 4.7 


carcinomas (30.1 per cent) and the great 
number of cases associated with calcifica- 
tions (50.9 per cent) (Table 111). 


PRIMARY SIGNS OF CARCINOMA 
(440 Cases) 


The signs of carcinoma for purposes of 
interpretation can be divided into primary 
and secondary. The primary signs concern 
the presence of either a mass and/or cal- 
cifications (Table 1v). 


SECONDARY SIGNS OF CARCINOMA 
(440 Cases) 


Three of these signs having to do with 
retractive phenomena and skin thickening 
are associated with advanced disease and 
represent an extension of the carcinoma. A 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 


From the Department of Radiology, Hutzel Hospital, Detroit, Michigan. 
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TABLE III 


SIGNIFICANT GENERAL OBSERVATIONS 





No. Per Cent 
Occult carcinomas* 139 30.1 
Occurred in remaining breast 68 14.7 
Multiple foci in one breast 44 IO 
Bilateral simultaneous 9 2 
(no routine contralateral breast 
biopsy) 
Associated with calcifications 244 50.9 
Located deep within breast 26 5.9 





* The term occult is to mean either there were no physical ab- 
normalities, or if there were, they were unrelated to the carci- 
noma. 


relatively low incidence of “signs of ad- 
vanced carcinoma” is seen. 

Unilateral ductal prominence, I don’t be- 
lieve, has received sufficient attention as a 
secondary sign of carcinoma: One can see 
that it occurs in 18 per cent of the cases. It 
is usually a segmental collection of promi- 
nent ducts which are more obvious on one 
side than in the similar area of the opposite 
breast. Unilateral ductal prominence was 
most frequent but also most subtle. Prom- 
inent duct pattern is caused by periductal 
collagenosis. This is a hyperplastic phenom- 
enon involving connecting tissue deposited 
circumferentially around ducts. The ducts 
may or may not be normal, but are often 
normal both as to the size of the lumen and 


the epithelium (Fig. 1, 4 and B; Table v). 


TUMOR SIZE 


The measurement of the size of the can- 
cer was made from the xeroradiograph of 
the breast. Two projections were considered 
in the measurement and that which was 
largest was recorded. As expected a greater 
percentage of small cancers are nonpal- 
pable (59 per cent of those 1 cm. or less). 
One notices that there are 18 per cent of the 
carcinomas 2.6 cm. and over in the occult 
group. These represent carcinomas mani- 
fested by a calcific pattern alone with no 
masses. Typically these can be very large, 
up to 8 cm., and remain nonpalpable. 
Fortunately, the large size in these in- 


Analysis of 462 Breast Carcinomas 











847 
Tase IV 
PRIMARY SIGNS OF CARCINOMA 
(440 cases) 
No. Per Cent 
MASS 
Spiculated 185 42 
Nodular 105 24 
Irregular density $7 13 
Diffuse density 14 3 
Circumscribed 9 2 
Total 370 84 
CALCIFICATIONS 

Only sign 70 16 
Associated with mass 154 ae 
Total 224 51 





stances does not indicate necessarily ad- 
vanced disease; in fact, very often the 
lymph nodes will be free of metastatic dis- 
ease. Failure of palpability is due undoubt- 
edly to the lack of a desmoplastic reaction 


(Table vı). 


AGE DISTRIBUTION 


The ages of the patients with carcinoma 
of the breast were recorded as a group and 
then they were regarded as to whether or 
not the tumor represented an occult car- 
cinoma or a nonoccult one. 

It is interesting and important that car- 
cinomas in young women are more likely 
to be occult as compared to all ages. This 
is probably a different opinion than that 
which has been held before. In women 31 


TABLE V 
SECONDARY SIGNS OF CARCINOMA 


(440 Cases) 
— LL ___E— —_—_—_—_—_— 





No. Per Cent 
Unilateral ductal prominence 79 18.0 
Skin retraction 30 6.8 
Nipple retraction 1S co 
Skin thickening 26 5.9 
Total 150 34.1 
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Fic. 1. (4 and B) The unilateral duct prominence in the right breast would be sufficient for an impression of 
carcinoma even though the mass were not present. Note the asymmetry. 


to 40, 43.2 per cent of 37 cancers were 
occult versus 30.1 per cent occult car- 
cinomas in the entire group. Conversely, 
carcinomas in older women are more likely 
to be palpable than in their counterpart, 
the younger group. Only 18.7 per cent of 64 
cases 71 years or older were occult versus 
30.1 per cent for the entire group (Tables 
vil and viii). 


OCCULT CARCINOMAS 


The most important consideration of 
radiographic examination of the breast is 


the discovery of a carcinoma which cannot 
be palpated either by the patient or her 
physician and typically these are smaller 
carcinomas with fewer metastases to re- 
gional lymph nodes. The over-all accuracy 
of mammography is important; however, 
relatively, the number of occult carcinomas 
is far more important (Table 1x). 

As can be seen in Table 1x, one of the 
most important factors in the diagnosis of 
occult carcinomas is the occurrence of cal- 
cifications alone without a mass being 
present. This occurred in 37.4 per cent of 


TABLE VI 


TUMOR SIZE 








Occult (139 cases) 


Total (440 cases) 


Nonoccult (301 cases) 








No. Per Cent Cm. No. Per Cent No. Per Cent 
13 100.0 -0.5 13 2.9 O ° 
73 54.8 0.6-1.0 133 30.2 60 aut 
zi at a A a TE 145 43.9 114 78.6 
8 16.0 1.6-2.0 50 E 42 84.0 
2 6.1 2.1-2.5 33 + 31 93-9 
12 18.2 2.6- 60 i$. 54 81.8 


nO 
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the occult lesions versus only 6.1 per cent in 
carcinomas which were palpable. These 
cancers can be very large and still remain 
nonpalpable. For example, there were 19 
carcinomas in the entire group which 
measured 4 cm. or more in size. Of these, 7 
were occult, and they were all manifested 
radiographically by a calcific pattern alone 
without evidence of a mass. Of the 12, 4 
cm. or more in size which were palpable, 
only 2 were identified by the calcific pattern 
alone. 


CARCINOMAS IN THE REMAINING BREAST 


There was a significant number of car- 
cinomas in the remaining breast (68 cases 
or 14.7 per cent of 462). This is an illustra- 
tion of how frequently carcinoma occurs in 
the remaining breast, when one considers 
that that type of patient constitutes only 
about 8 per cent of the total mammo- 
graphic examinations at Hutzel Hospital, 
and that in the total number of mammo- 
graphic examinations there is an incidence 
of carcinoma in only about 1.7 per cent. 
These figures indicate that the number of 
68 is completely out of proportion to the 
amount of patients examined. 


LOCATION OF CARCINOMA 


There was very little difference between 
whether the right or the left breast was 
involved, 50.6 per cent being in the right 
and 49.9 per cent in the left. 

The location within the breast is essen- 
tially what one would expect with the 
knowledge of other studies. One notes that 


TABLE VII 
AGE DISTRIBUTION 


(440 Cases) 


Years No. Per Cent 
tg ecient i 

-30 5 I.I 

31-40 37 8.4 

41-50 123 27.9 

51-60 130 29.5 

61-70 81 18.4 

qi 64 14.5 
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TABLE VIII 


AGE DISTRIBUTION RELATED TO 
OCCULT—NONOCCULT 


SSSS——SsSs9Ma_qowDmna«» «> 





Occult Nonoccult 
(139 cases) oom (301 cases) 
No. Per Cent No. Per Cent 
set a 
I 20.0 —30 4 80.0 
16 43.2 31-40 21 56.8 
49 39.8 41-50 74 60.2 
36 27.6 51-60 94 72.4 
25 30.9 61-70 56 69.1 
12 18.7 7I- 52 81.3 


ee 


the large majority occurs in the upper axil- 
lary quadrant. This might be predicted be- 
cause the upper axillary quadrant is the 
site of the greatest volume of active breast 
tissue for the longest period of time 
(Table x). 

Of some importance is the fact that in 26 
cases, or $.9 per cent, the tumor was con- 
sidered to be located “deep” within the 
breast; “deep” means very near the chest 
wall. This is important because as one de- 
velops techniques for examination of the 
breast, it is essential that the area near 
the chest wall be routinely imaged. 


TABLE IX 
BASIS FOR DIAGNOSIS OF OCCULT CARCINOMAS 
Total 
(440 cases) 
SS 
Per Cent 
nner a 


Mass without calcifications 216 49.1 
Mass with calcifications 154 35.0 
Calcifications alone 70 15.9 
Occult 

(139 cases) 
Mass without calcifications 35 25.2 
Mass with calcifications 52 ha 
Calcifications alone ry 9 

Nonoccult 

(301 cases) 
Mass without calcifications 181 60.1 
Mass with calcifications 102 33.8 
Calcifications alone 18 6.1 
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TABLE X 
LOCATION OF CARCINOMA 
nM 
No. Per Cent 

Upper axillary quadrant 259 58.9 
Upper mammary quadrant 44 10.0 
Lower axillary quadrant 45 10.2 
Lower mammary quadrant 48 10.9 
Subareolar 44 10.0 


OO 


GENERAL APPEARANCE OF 
BREAST WITH CANCER 


One of the most interesting aspects of 
the study was an assessment of the general 
appearance of the breast which has a 
cancer within it. From this information 
it was tried to derive a prototype which one 
could regard with a greater than average 
suspicion as indicative for carcinoma of 
the breast. 

There were 3 considerations: breast 
size; coexistent mammary dysplasia; and 
coexistent prominent duct pattern or col- 
lagenosis (Table x1). 

For purposes of comparison we examined 
the breasts of 456 women wha did not have 
a carcinoma insofar as is known and ob- 
servations were made on them. 

It was noted that the small breast 1s 
more likely to be affected with cancer than 
either a medium or large sized breast. As 
a general rule, coexistent mammary dys- 
plasia is not a prominent feature of breasts 
that have a carcinoma. There is a strong 
association between a prominent duct pat- 
tern and carcinoma. 

Examples of these environmental changes 
associated with carcinoma can be seen in 
Figures 2, Æ and B, and 3, A-C. 

Two additional points may be men- 
tioned. One concerns carcinomas that were 
missed. There were 22 of these; this number 
is rather small and does not lend itself to a 
strong conclusion. All that one can say 1S 
that the small breast with excessive mam- 
mary dysplasia and moderate to severe 
prominent duct pattern is the type in which 
a carcinoma is most likely to escape detec- 
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tion by radiographic examination (small, 
dense breast). The other point is—and 
this is contrary to the general opinion— 
that there is not a strong dependence upon 
the age of the patient and misses may occur 
in any age group. The more important 
factor is that the breast is small and dense 


(Table x1). 


DISCUSSION 


This study demonstrates a rather high 
degree of accuracy attainable with xero- 
radiography. The examinations made at 
Hutzel Hospital are almost always of ex- 
cellent quality; they are carried out by 
technologists who are dedicated to only 
that study. They have attained a high de- 
gree of skill with their specialization and 
interest in the work. It is believed that 
such skill can be obtained also by others, 
who are willing to work hard for a good 
technique and careful interpretation. 

Images, even better than ours, insofar 
as accuracy of diagnosis and demonstration 
of occult carcinomas are concerned, have 


TABLE XI 


GENERAL APPEARANCE OF BREAST WITH CANCER 
A L gc ce 
With Without 
Carcinoma Carcinoma 
(440 cases) (456 cases) 





No. Per Cent No. Per Cent 
ee ŘŘĖŮŮĂÁ-Á 
BREAST SIZE 
193 43.9 Small 122 26.7 
157 35.9 Medium 236 t: 
gO 20.4 Large 98 Q1.5 
COEXISTENT MAMMARY DYSPLASIA 
217 61.6 None 171 37.4 
70 13.6 Slight 127 27.8 
3 3 18.9 Moderate 116 tA 
26 tọ Severe 42 9.2 
PROMINENT DUCT PATTERN 
(Collagenosis) 
14 a None 213 46.7 
7 12.9 Slight 99 21.7 
213 48.4 Moderate 96 21.5 
56 gag Severe 48 16.5 
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Fic. 2. (4 and B) Typical appearance of severe prominent duct pattern. Note that it is a somewhat beaded 
pattern having some linearity to it. The multiple lymph nodes in the axilla represent lymph nodes in- 
volved with metastatic carcinoma, primary in the lung. 


been obtained by Gloria Fraenkel! at Per- 
manente Hospital in Los Angeles. In her 
series the follow-up was very closely done 
and included only one particular group of 
patients. 

The ability to demonstrate small car- 
cinomas in young women should be taken 
into consideration before excluding them 
from routine screening studies, although 
screening studies may be less frequent than 
those carried out for older women. It has 
been said that screening studies are of 
little or no value in the young population; 
this series would tend to make one disagree 
with that statement. 

It is difficult to get accurate studies as to 
true positive and true negative rates in 
most practices, especially in one like that at 


Hutzel Hospital in Detroit. Accuracy stud- 
ies are further complicated by the fact that 
it is difficult to draw the line when a car- 
cinoma is missed. If the patient returns in 
a year and a half with a cancer of the 
breast and she has had previous studies, 
does that indicate an error in diagnosis on 
first study? 

Also, it is difficult to get information es- 
pecially today relative to the extent of dis- 
ease. The modalities of operations for 
breast carcinoma are increasing and even 
within a single hospital multiple types of 
operations may be done depending upon 
the preference of the surgeon and the ex- 
tent of disease. In addition, the way the 
operative specimen is studied by the 
pathologist for tumor size, multiplicity of 
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tumo-s and metastatic disease to the axilla, 
varie; greatly from institution to institu- 
tion. | 

It would seem sufficient for evaluation of 
the efficiency of an examination if the fol- 
lowing are recorded: 

1. Tumor size as measured from the 

image; 
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2. Patient’s age; 

3. Presence or absence of calcifications; 
and 

4. Presence or absence of demonstrable 
signs usually associated with advanced 
disease. 

Frequent association of carcinoma of the 

breast with prominent duct patterns should 
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TABLE XII 
MISSED CARCINOMAS 
(22 cases) 
AGE 
Years No. Per Cent 

—30 I 4.5 
31-40 2 9.1 
41-50 F 31.8 
51-60 6 27.2 
61-70 4 18.2 
7I— 2 gl 


lead to further investigation. If a large 
number of patients with only this morpho- 
logic change within the breast and no evi- 
dence of carcinoma could be followed 
closely, it would be helpful to determine 
whether in this group there is an increased 
incidence of cancer of the breast, enabling 
one to have an additional high risk cate- 
gory of women for developing breast 
cancer. 


CONCLUSION 


The following statements can be made 
regarding a summary of this analysis of 462 
women with breast cancer: 


1. Small cancers are likely to be missed 
on physical examination. 

2. Carcinomas manifested by calcific 
patterns routinely escape physical 
examination detection. 

3. Mammography is very effective in 
discovering small carcinomas (1.0 
cm. or less). 

4. Carcinoma is almost always ac- 
companied by a prominent duct pat- 
tern. 
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5. Carcinoma in the remaining breast 
lends itself to routine screening (30 
per cent of cases occult). 

6. Carcinoma in the remaining breast 
has a very high incidence (14.7 per 
cent of 462 cases, but constituting 
only 9 per cent of all mammogra- 
phies performed, or an expected rate 
in all types of 1.7 per cent per 100 
examinations). 

7- Small breasted women aged 41 to 60, 
with a moderate to severe prominent 
duct pattern, are most likely to have 
breast cancer. 

8. Errors are associated with small, 
dense breasts. 

9. Occult carcinomas are more likely 

to be found in “young” women. 

Carcinomas are more likely to be 

palpable in elderly women. 


IO. 


Department of Radiology 
Hutzel Hospital 
Detroit, Michigan 48201 
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A NEW BIOPSY NEEDLE AND ITS CLINICAL USE* 
By L. H. LEE, M.D. 


MEMPHIS, TENNESSEE 


Ii following design and operational 
features are desirable for a soft tissue 
biopsy needle: 

1. It should be capable of providing an 
adequate specimen. For most types of tis- 
sue, a core of at least ı mm. in diameter is 
necessary for paraffin block preparation. 

2. In order to reduce injuries, the biopsy 
needle should be of the smallest possible 
diameter and should have very thin-walled 
tubings. l 

3. Ít should be simple in design and con- 
struction, and capable of being used with 
ease. 

4. It should have the ability to sever the 
specimen and to retrieve it with minimal 
crushing. 

s. It should permit aspiration during the 


operation in order to determine whether’ 


the needle tip is in solid tissue, a blood 
vessel, an abscess, a gas or fluid-containing 
cavity. 

6. It should be disposable. After re- 
peated use, the parts become dull or de- 
formed. | 

7. It should provide visual confirmation 
of a specimen prior to withdrawal of the 
entire needle assembly. 

8. It should permit multiple specimens 
to be obtained with each pass. It is reason- 
able to assume that multiple bites are 
safer and more representative than a 
single large bite. 

g. It should permit hemostatic or addi- 
tional anesthetic solution to be injected 
along the tract or at the biopsy site at any 
time, and should permit the instilling of 
contrast material. . 

10. It should be potentially applicable 
to various soft tissue sites or organs. 


THE BIOPSY NEEDLE 
DESIGN AND CONSTRUCTION 
The needle assembly (Fig. 1) may be 
described as follows: 





Fig. 1. Three parts of the biopsy needle. 


1. It has a central pointed stainless 
steel stylet with a diameter of 1.02 mm. 
(0.040 inch). 

2. It uses an’ inner stainless steel extra 
thin-walled spinal type of needle with a 
1.27 mm. (0.050 inch) outside diameter 
(standard No. 18) and a 1.07 mm. (0.042 
inch) inside diameter. A rectangular-shaped 
notch measuring 4 mm. long is ground near 
the beveled point. 

3. It employs an outer pointed extra 
thin-walled stainless steel needle with an 
outside diameter of 1.47 mm. (0.058 inch, 
slightly smaller than standard No, 17) and 
an inside diameter of 1.32 mm. (0.052 inch). 

When the unit is assembled for opera- 
tion, the notch of the inner needle is ex- 
nosed beyond the tip of the outer needle, 
with which it is aligned as shown in 
Figure 2. 

Three lengths of the needle are avail- 
able:* 7.6 cm. (3 inches), 12.7 cm. (5 
inches), and 17.8 cm. (7 inches). 


OPERATION 


These technical steps are generally 
followed: 
1. The puncture site is selected and | 


marked. Fluoroscopy and pre-biopsy roent- 


* Distributed by Unique Industries, P.O. Box 11413, Memphis, 
Tennessee 38111. 


* From the Department of Radiology, Baptist Memorial Hospital, Memphis, Tennessee. 
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Fic. 8. (4) A huge retroperitoneal tumor producing anterior displacement of the inferior vena cava in a 
31 year old woman. (B) Percutaneous biopsy needle position. Undifferentiated carcinoma was diagnosed 


by needle biopsy. 


I> 








Fic. 6. The inner needle is then advanced completely. 


perficial sites may be obtained by gradual 
withdrawal of the outer needle and by re- 
peating the cutting operations (Fig. 5; 
6; and 7). 

7. Suction is maintained while the as- 
sembly is withdrawn so as to reduce the 
possibility of tumor cells or bacteria con- 
taminating the tract. 

Hemostatic or vasoconstrictive solution 
may be injected through either needle if 
brisk bleeding is observed through the 
outer needle, although the author has not 
had the occasion to use it in over 200 
biopsies. 

In the event that a cavity containing 
fluid or pus is encountered, and if it appears 
clinically indicated, radiographic contrast 
material may be introduced to outline its 
extent and shape, and to check for any 
filling defects or communication. 


COMPARATIVE FEATURES 


Several soft tissue biopsy needles that 
have been devised through the years ap- 
pear partially deficient of the previously 


mentioned 10 features.?—5:7:9-12.15.16 The de- 
sign and operation of this needle satisfy 
substantially the criteria set forth. 


HANDLING OF THE SPECIMEN 


The major part of the specimen is sent 
in the capped syringe for histologic paraffin 
block preparation. In cases of suspected 
neoplasm, especially primary pulmonary 
carcinoma, Papanicolaou smear and stain 
of a small tissue fragment or of a drop of 
the centrifuged fluid often yield the diagno- 
sis before the cell block preparation is 
ready. Appropriate bacteriologic examina- 
tions may be performed on a portion of the 


fluid. 


CLINICAL APPLICATION 


In the vast majority of instances, the 
tissue cores were sufficient for histologic 
cell block preparation. 

A total of 224 percutaneous biopsies of 
the following lesions and organs have been 
performed: neoplastic and non-neoplastic 
pulmonary lesions; liver; hepatic tumors; 





Fic. 7. As suction is applied to the withdrawing 
inner needle, another specimen is obtained. 


>> 


Fic. 9. (4—-D) A solitary 1 cm. pulmonary nodule in the same patient shown in Figure 8. Angled fluoroscopy 
was used to ascertain the position of the biopsy needle tip without patient movement. Cell block revealed 


undifferentiated carcinoma. 
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Fic. 10. Primary pulmonary carcinoma. Per- 
cutaneous needle biopsy. (H and E 400X.) 


rib lesions; primary carcinomas of the 
breast; lytic lesions of the spine, pelvis, 
hips, and shoulder girdles; tumors of the 
extremities; renal cystic tumors; thyroid; 
palpable subcuteous masses and nodes; 
prostate; retroperitoneal tumors (Fig. 8, 4 
and B); pancreatic carcinoma; pararectal 
masses; and adrenal tumor. 

Accurate placement of the biopsy needle 
is the prime prerequisite, particularly for 
internal lesions. Figure 9, 7—D, shows one 
of the techniques. 

Among the 143 pulmonary biopsies, 





Fic. 11. Breast carcinoma. Percutaneous 
needle biopsy. (H and E 400X.) 


L. H. Lee 


AUGUST, 1974 


diagnoses of 102 neoplastic processes and 
25 non-neoplastic processes were estab- 
lished—an accuracy of 89 per cent. A 15 
per cent pneumothorax rate (16 small and 
6 large) is comparable to or somewhat less 
than those of other reports.!4:% 819142 
Nine patients had mild hemoptysis of no 
consequence. Of the 81 nonpulmonary 
biopsies, 71 (88 per cent) were diagnosti- 
cally accurate; and there was no clinically 
detectable complication. For many of 
these patients, surgery was spared. More 
detailed discussion and analysis will be 
communicated in subsequent reports. 

By virtue of its small caliber and effec- 
tiveness, the needle presumably can be used 
for operative biopsy, e.g., pancreatic, he- 
patic, and retroperitoneal masses. Other 
potential percutaneous biopsy sites under 
investigation are muscle, kidney, cervical 
masses, and lytic spinal bodies. 

Adequacy of the specimen is illustrated 
in Figures 10 through 12. 


SUMMARY 


A new aspirating and severing soft tissue 
biopsy needle that is small, disposable, 
relatively simple (3 components), and 





Fic. 12. Reticulum cell sarcoma, upper humerus. 
Percutaneous needle biopsy. (H and E 400X.) 
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very thin-walled has been used percutane- 
ously for many lesions of the chest, abdo- 
men, pelvis, extremities, subcutaneous 
masses, and lytic spinal bodies. 

In the vast majority of instances, the 
tissue cores were sufficient for regular his- 
tologic cell block preparation. Among the 
143 pulmonary biopsies, the diagnostic 
accuracy was 8g per cent. 

There were 16 cases of post-biopsy small 
pneumothorax, 6 cases of large pneumo- 
thorax, and g incidences of mild hemoptysis 
of no consequence. 

Of the 81 nonpulmonary biopsies, 71 
(88 per cent) were diagnostically accurate; 
and there were no complications. 


Department of Radiology 
Baptist Memorial Hospital 
Memphis, Tennessee 38146 
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THERMAL ENHANCEMENT OF THE RADIOSENSI- 
TIVITY USING CULTURED NORMAL AND 
NEOPLASTIC CELLS* 


By J. H. KIM, M.D., Pu.D., S. H. KIM, M.S., and E. HAHN, Px.D. 


NEW YORK, NEW YORK 


OR over a century it has repeatedly 

been claimed that hyperthermia may 
cause tumor regression, or even cure. The 
literature contains numerous reports of 
the arrest or total disappearance of malig- 
nant tumors after prolonged fevers. More 
recently, Cavaliere et al.? have reported a 
number of cures of human tumors treated 
with local application of heat. Overgaard 
and Overgaard!® have provided an exten- 
sive literature review of clinical and experi- 
mental evidence indicating that tumor 
cells may be selectively killed by high 
temperature. 

Cultures of normal tissue are relatively 
insensitive to heat, while malignant cells 
in culture are highly sensitive to thermal 
treatment. This difference in heat sensitiv- 
ity was clearly demonstrated by Chen and 
Heidelberger? in experiments on trans- 
formed cells showing that the higher ther- 
mal sensitivity appears to be an integral 
part of the characteristics of the malignant 
cell. Levine and Robbins® have similarly 
shown a differential thermal sensitivity of 
normal and malignant cells in culture. 
They suggested that the differential ther- 
mal sensitivity of normal and malignant 
cells might be a result of varying growth 
states of the cell populations; ż.e., the con- 
tact inhibited state vs. the non-contact 1n- 
hibited state. More recently, Westra and 
Dewey! and Palzer and Heidelberger’ 
have shown that the thermal sensitivity 
markedly varied within the division cycle 
of Chinese hamster cells and HeLa cells. 
Furthermore, the thermal sensitivity could 
be significantly modified by treating cells 
with various metabolic inhibitors. 


The present study was undertaken to 
elucidate cellular mechanisms involved in 
the thermal enhancement of radiosensitiv- 
ity of human tumor cells, using in vitro 
cultures of both malignant and normal 
cells. 


MATERIAL AND METHOD 


Experiments were carried out with 
human and mouse cell lines, derived from 
both malignant and normal tissues. All 
the cultures were grown and maintained on 
Eagle’s minimum essential medium supple- 
mented with 10 per cent fetal calf serum. 

Both plateau and log phase cultures of 
HeLa cells were used to simulate some of 
the behavior of in vivo solid tumors. 3T3 
mouse fibroblasts, whose progression 
through the cell cycle is highly sensitive 
to cell population density, were used as 
experimental models of normal tissue. The 
details of cell growth at the different phases 
have been described.” Briefly summa- 
rized, the plateau phase of HeLa and 313 
cell growth was obtained by inoculating 
5 X10° and 2.0 X 10% cells per plate (60 mm. 
Falcon Petri dish) and incubating them for 
5 days at 37°C. in a humidified 5 per cent 
CO, air atmosphere, respectively. At this 
confluent stage, the maximum cell densi- 
ties for 3T3 cells and HeLa cells are us- 
ually 2.5 10° cells/cm.? and 6X 10* cells / 
cm.2, respectively (Fig. 1). For cultures of 
HeLa or 3T3 cells in exponential growth, 
the procedure was similar except that the 
initial inoculum was lowered by a factor of 
10. In order to obtain quantitative dose 
survival curves of both log and plateau 
phase cultures, the colony-forming ability 


* Presented at the Seventy-fourth Annual Meeting of the American Roentgen Ray Society, Montreal, P.Q., Canada, September 


25-28, 1973. 
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Fic. 1. Growth curves of HeLa S-3 cells and 313 mouse fibroblasts. Equal number of cells (2X10 cells 
per plate) were inoculated and the number of cells per plate enumerated. The culture medium was not 
changed after plating. 


of plated single cells was determined 
throughout the study, as described in detail Log phase 
elsewhere.> Irradiation procedures were 
carried out at a room temperature using a 
Picker machine at 280 kvp., 20 ma., a 
half value layer of 0.5 mm. Cu, and a dose 3T3 cells 
rate of 162 rad/min. 


RESULTS AND DISCUSSION 


Figure 2 shows a thermal sensitivity of 
HeLa cells and 3T3 fibroblasts in an ex- 
ponential growth phase. Both cell lines X 20 
were exposed to 42°C. It is quite evident Hela cells 
that the neoplastic cell line, HeLa cells, 
exhibited significantly higher thermal sen- 
sitivity as compared to the density depen- 
dent cell line, 3T3 cells. The differential 
thermal sensitivity of 2 cell lines seems less 
pronounced, when the cell lines are exposed Hours 


3 Š ae 
to hyperthermia (42 C.) in a confluent Fic. 2. Per cent survival of HeLa S-3 cells and 3T3 


phase ot their growth (Fig. 3). The less dif- cells in the log phase as a function of incubation 
ferential thermal sensitivity of HeLa cells time at 42°C. 
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Fra. 3. Per cent survival of HeLa cells and 3T3 cells 
in the confluent phase as a function of incubation 
time at 42°C. 


and 3T3 cells in the confluent stage may be 
explained on the basis of a population dis- 
tribution within the division cycle of the 
cells. It has been shown by others! that 
cells in the pre-DNA synthetic phase are 
less heat sensitive than those in the late S 
phase. Cells in a confluent phase are 
thought to be mostly in a pre-DNA syn- 
thetic phase. | 

Before proceeding with a dose survival 
study with irradiation and heat treatment, 


415'C+500rad 





-8 -4 O 4 8 
Hours before & after irradiation 

Fra. 4. Per cent survival of HeLa cells treated- ta 
41.5°C. for 2 hour pulse exposure before or after a 
single dose of 500 rads. The open circles represent 
the normalized survival at 500 rads alone. The 
points at the zero or 4 hour time scale represent a 
2 hour pulse exposure of cells to 41.5°C. before 
or after irradiation at the indicated time. 
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an experiment was carried out to deter- 
mine a temporal relationship of the thermal 
enhancement of radiosensitivity in HeLa 
cell culture. Figure 4 shows that a 2 hour 
exposure of cells to 41.5°C. significantly 
reduces the cell survival either immediately 
before or after irradiation. Figure 5 shows 
the survival curves of irradiated HeLa cells 
exposed to varying degrees of hyperther- 
mia. As the temperature was increased, 
cells exhibited more sensitivity to irradia- 
tion; on the other hand, when the irradi- 
ated 313 cells was exposed to 42°C. for 3 
hours, they showed a slight enhancement 
of the radiosensitivity (Fig. 6). | 

The mechanism of the thermal en- 
hancement of radiosensitivity is not clearly 
understood. Ben-Hur eż al.! showed that at 
least recovery from sublethal damage of 
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Fic. 5. Survival curves of irradiated HeLa cells ex- 
posed to varying temperatures. Log phase cell 
were irradiated. 
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radiation was impaired when the radiation 
was given at a low dose rate. It is difficult 
from our present data to suggest that the 
enhancement of the thermal radiosensitiv- 
ity is due to a reduction in the sublethal 
repair process or to an increased intrinsic 
radiosensitivity of cells. A 2 dose split ex- 
periment might yield useful information. 
It has also been shown that radiosensitivity 
varies not only with cells at different 
growth phases, 7.e., exponential and plateau 
phases, but also with cells at different 
stages within the division cycle. It is also 
noteworthy that thermal sensitivity mark- 
edly varies within the division cycle. Ex- 
periments with synchronously dividing 
culture would be helpful in elucidating cell- 
ular mechanisms of thermal enhancement 
of radiosensitivity. 

Combined use of hyperthermia with 
radiation therapy was studied by Crile, 
who showed an enhanced effect as measured 


3 T3 cells 
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Fic. 6. Survival curves of 3T3 cells exposed to 42°C. 
for 3 hours immediately after irradiation. Log 
phase cells were irradiated. 
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by tumor regression following local hyper- 
thermia and irradiation. More recent 
studies by us and others of x-irradiation 
and heat using animal tumor systems have 
shown that a significant enhancement of 
the radiosensitivity of the tumor was ob- 
tained." In our animal study with mice 
bearing a Ridgway osteogenic sarcoma, 96 
per cent (71/74) animals were cured follow- 
ing a combined treatment of irradiation 
and hyperthermia, as compared to 44 per 
cent (8/18) with irradiation and o per cent 
(0/10) with heat alone. Furthermore, the 
cure rate following combined therapy ap- 
peared independent of tumor size. In vitro 
work, currently in progress, suggests that 
hypoxic tumor cells, usually the most 
radioresistant cells, are rendered more 
sensitive than oxygenated cells after a 
short exposure to hyperthermia.’ This find- 
ing and also a recent work by Robinson 
et al.’ would be of considerable clinical 
significance since one would be able to 
overcome a highly radioresistant hypoxic 
human tumor cell by a combined treat- 
ment of heat and irradiation. The demon- 
stration of a differential thermal enhance- 
ment of the radiosensitivity of normal and 
malignant cells could lead to improved 
local control of irradiated tumors. This 
would be of particular value in the man- 
agement of those human tumors that have 
been resistant to conventional fractionated 
irradiation regimens, and which kill by 
local growth. 


SUMMARY 


Cultures of normal tissue are relatively 
insensitive to heat, while malignant cells 
in culture are highly sensitive to thermal 
treatment. 

This differential thermal sensitivity is 
most pronounced when the cells of normal 
and neoplastic tissues are exposed to heat 
in their exponential growth phase. 

Dose survival curves of HeLa and 3T3 
cells with and without postirradiation 
thermal treatment showed that the neo- 
plastic HeLa line exhibited significant en- 
hancement of radiosensitivity when the 
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irradiated cells were exposed to elevated 
temperatures (42°C. for 3 hours). Similar 
heat treatment of irradiated 3T3 fibroblasts 
did not appreciably enhance the radiation 


response. 
The potential significance of these find- 
ings for clinical radiotherapy is discussed. 


J. H. Kim, M.D. 

Department of Radiation Therapy 
Memorial Sloan-Kettering Cancer Center 
1275 York Avenue 

New York, New York 10021 
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COMPUTER GENERATED ISODOSE CURVES 
FOR HIGH ENERGY X-RAY MACHINES* 


EXPERIMENTAL VERIFICATION AND TIME-SAVING STRATEGIES 


By KAREN LANE, B.A., PETER BLOCH, Px.D., and LAWRENCE W. DAVIS, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HE dose distribution in a radiation 

therapy treatment plan is calculated 
at the Hospital of the University of Penn- 
sylvania using the method developed by 
Cunningham.” The technique consists of 
evaluating separately the primary and 
scattered dose components at each point of 
dose calculation, inside or outside the ir- 
radiated volume. This method requires 
knowledge of the tissue-air ratio (TAR) for 
zero field size and the scatter-air ratio at 
various depths and portal sizes. We have 
obtained appropriate data for the 2 MV 
Van de Graaff generator and 6 MV linear 
accelerator in our department from mea- 
surements of central axis depth dose in a 
water phantom for various portal sizes. In 
addition, information on the beam profile 
in air, inside and outside the field, is re- 
quired to calculate dose distributions. 


BEAM PROFILES 


The radiation intensity drops very rap- 
idly at the edge of the beam for high energy 
x-ray machines. For focal-spot sizes en- 
countered with these sources, the edge of 
the beam is defined primarily, we believe, 
by the attenuation of the x rays in the col- 
limator. Figure 1 shows the geometric 
relationship between ż, the thickness of the 
collimator material through which the 
beam passes for the 2 MV machine, and x, 
the distance from the central ray. 

When [x/(SSD+d)]’<1, it can be shown 
that 


t= SCD(x — xo)/x. (1) 
For a 30X30 cm. field at an SSD of 100 


cm., the error in /is I per cent. 
The geometric penumbra, G, is defined as 


To f 


2 MY 


COLLIMATOR 


6 MV 
COLLIMATOR 


SSD 






| 
172 
Banat Soe 
Fic. 1. Geometry used to calculate the attenuation 
of the beam through the collimator jaw edge. To 
adjust the portal size on the 2 MV Van de Graaff 
machine, the collimator jaws are moved linearly. 
The portal size on the 6 MV linear accelerator is 
adjusted by moving the collimator jaws on an arc 


so that the beam edge penetrates the total thick- 
ness of collimator material. 


G= T(SSD ++d—SCD)/SCD, (2) 


where T is the effective target size. 

Outside the field, x >xo, the intensity of 
the primary beam in air, P(x), is assumed 
to be represented by an exponential func- 
tion: 


P(x) = P(xo) exp (— Bf), (3) 


where the attenuation constant, B, must 
be determined from the measured beam 
profile, and P(x) is the relative primary 
intensity of the x-ray beam at the very edge 
of the field. 

Within the field, «<x, the primary 
beam intensity, P(x), can be represented 


* From the Department of Radiology, Hospital of the University of Pennsylvania, Philadelphia, Pennsylvania. 
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TABLE I 


PARAMETERS DESCRIBING THE BEAM PROFILE IN AIR 
FOR THE 2 MV AND 6 MV X-RAY MACHINES AT 
THE HOSPITAL OF THE UNIVERSITY 
OF PENNSYLVANIA 


Ther- 
apy ‘i 
Unit 


x < x0 x > Xo 





2 MV | 2.5mm. | 4=0.009cm.? | B=0.49 cm. 


6 MV |0.5 mm. | 4=0.000cm.~ | B=0.65 cm.“ 
For x > 1.15xo 


B=0.066 cm. 
For «<< 1.15x0 


by a Gaussian function: 
P(x) = P(o) exp (— 4x’), (4) 


where P(o) is the intensity along the cen- 
tral ray and 4 is determined from the 
measured variation of the primary beam 
intensity within the field. 

Table 1 shows the value of the effective 
target size, T, and the constants 4 and B 
for the two units that were determined by 
curve fitting measured beam profiles in air 
for various field sizes. Data were obtained 
for the beam profiles in air by recording the 
radiation-induced change in current of a 
silicon diode!* operated in the reverse bias 
mode as it transversed the beam. The ef- 
fective target size obtained from beam 
profile measurements may not correspond 
to the actual target size, since it is a mathe- 
matically fitted parameter. The variation 
in the beam intensity within the field is 
very small for both units. To describe 
mathematically the radiation intensity at 
the edge of the field for the 6 MV unit re- 
quired two values for B. The first value is 
used for points falling within 15 per cent 
of the width of the field. Note that the ex- 
perimentally determined value, B, is sig- 
nificantly higher for the 6 MV unit. This 
occurs because the radial design of the col- 
limator allows the very edge of the beam to 
pass through the full thickness of collimator 


* Micro Semiconductor Corporation, Model MC-170. Dimen- 
sions approximately 0.05 X 0.48 X 0.66 mm. 
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material. This results in a reduction in the 
penumbra due to edge transmission. Figure 
2 shows calculated and measured beam 
profiles in air. 

Because of the sharp gradient at the field 
edge, the spatial resolution of the detector 
is of great importance. Figure 3 compares 
the measured beam profile of the 6 MV 
unit using a 0.6 cm. Farmer ionization 
chamber with a lucite cap of equilibrium 
thickness and a silicon diode without 
equilibrium cap. The spatial resolution of 
the Farmer chamber with the equilibrium 
cap is not sufficient to describe the edge of 
the beam accurately. 

The lateral dose distribution at any depth 
in a water phantom can be calculated tak- 
ing into account the primary beam profile. 
Figure 4 demonstrates excellent agreement 
between calculated and measured dose 
distribution at a 10 cm. depth in a water 
phantom for the 2 therapy units. Compari- 
son of Figure 3 and Figure 4 shows that, 
because of scattered radiation, the edges 
of the field are not as sharp in the water 
phantom as in air. 

The excellent agreement between mea- 
sured and calculated profiles for the water 
phantom indicates that the method of cal- 
culating the dose to a point by separating 
the primary and scattered components is 
accurate. To follow the rapid change in dose 
at the edge of the field, however, it was 
necessary to choose a grid for calculation 
whose lateral point spacing was very small 
(012 i): 


CALCULATION OF ISODOSE CURVES 


For computer calculation of isodose 
curves, the depth interval for dose calcula- 
tion is less critical than the lateral grid 
spacing since the relatively slow rate of 
change of dose with depth allows accurate 
interpolation with a depth grid spacing as 
large as I cm. 

To investigate the effect of varying the 
lateral grid spacing, isodose curves were 
calculated using successively coarser lateral 
grids. 

Figure § shows calculated isodose curves 
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Fic. 2. Profile of relative beam intensity in air at 100 cm. target-detector distance for 2 MV and 6 MV 
x-ray beams. Solid lines are calculated profiles using the parameters given in Table 1. Dots represent 
measured values. 
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Fic. 3. Measured profile of 6 MV beam in air using 2 detectors. A small detector must be used to measure 
accurately the rapid change in beam intensity near the field edge for a high energy x-ray machine. 
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Fic. 4. Comparison of calculated and measured dose across 2 MV and 6 MV fields at a depth of 10 cm. for 


5X5 cm. fields at 100 cm. SSD. Solid lines calculated; dots measured. 


creased dramatically as the calculation 


for the 2 MV beam for a 5X5 cm. field 


interval decreased. The results show that 


at 100 cm. SAD, using 4 different calcula- 


tion intervals: 0.125 cm., 0.25 cm., 0.§ cm., 
and 1 cm. There is no significant ch 


interval 


for accurate delineation of the 


edge of the field would be time-consuming 


calculation with the 0.25 cm. 
and expensive. 


necessary 


ange 


between the curves calculated with 0.125 
cm. and 0.25 cm. intervals. The use of a 
0.5 cm. interval, however, clearly distorts 


REDUCTION OF COMPUTING TIME 


the pattern. For this reason, a 0.25 cm. 
lateral grid interval was chosen for all sub- 


9, (Fig. 


7) at depth d is obtained by summing the 


The scatter dose component at 


scatter contributions from annular areas in 


of isodose curves for the 6 MV beam (Fig. 


sequent calculations. Similar calculations 
6) agree with this conclusion. 


10° sectors along R and then summing 


Calculations of the dose distribution for 


The number of calculations 


over 360°. 


field for the 2 MV 


unit were performed.* As the lateral grid 


half of a 20X20 cm. 


r 


TaBLe II 


interval was varied, the central processing 
unit (CPU) times required for the calcula- 


PROCESSING TIMES TO GENERATE 2 MV ISODOSE 


PATTERNS FOR 3 OF 20 X 20 CM. FIELD 


tions were noted. The results are shown in 


Calculation interval 


Table 11. As expected, the CPU time in- 


0.125 
445 


11g 





39 





14 





(cm.) 


CPU Time (sec.) 


S 


sharing mode. The graphic display was obtained on a Tektronix 
Radiotherapy Section of the 


del 4002A, with Hard Copy 


* The calculations were done on the PDP-10 computer in the 


Medical School of the University of Pennsylvania using time- 


Unit Model 4601, located in the 


Graphic Computer Terminal Mo 
Radiology Department. 


Central processing unit. 


CPU= 


VoL. 121, No. 4 


Computer Generated Isodose Curves 





869 


0.125cm 


0.25cm 


0.5cm 


icm 


Fic. 5. Isodose patterns obtained on a 2 MV beam 5 X5 cm. field and 100 cm. SAD, when the distance be- 
tween points of lateral dose calculation is changed from 0.125 cm. to 1 cm. The depth increment does not 
affect the shape of the isodose curve and was 1 cm. for all calculations. The 0.25 cm. lateral grid results in 


a satisfactory description of the dose distribution. 


necessary to obtain the dose distribution is 
very large for large fields. One way to re- 
duce this number is to increase the radial 
width, WY, of the annular area. 

After a minor change in Cunningham’s 
BEAM computer program, the dose dis- 
tribution for a 5X5 cm. field was calcu- 
lated for the 6 MV unit using a 0.25 cm. 


lateral grid for dose point calculations and 
annular widths of I, 0.5, and 0.25 cm. The 
isodose curves obtained are shown in Figure 
8. The figure demonstrates that the I cm. 
wide annular sector introduces artifacts 
in the isodose curves. There is little dif- 
ference between the curves calculated with 
0.25 or 0.§ cm. annular widths. The calcu- 
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0.125cm 


0.25cm 


0.5cm 


Fic. 6. As Figure 5 for a 6 MV beam. 


lation time for the 0.5 cm. wide scatter 
sector was approximately half the time 
required for the 0.25 cm. wide sector. 
Further reduction in computing time can 
be expected by calculating the dose on a 
relatively large lateral grid within the field, 
where the dose varies slowly, and on a finer 
grid near the field edge, where the dose 1s 
changing rapidly. To achieve this objective 
the computer program was modified to 


calculate doses on a I cm. lateral grid 
within the field and to within 1 cm. of the 
beam edge. The separation of the points of 
dose calculation was then changed to 0.25 
cm. for points nearer the edge. In existing 
computer plotting programs all dose points 
must be spaced equidistantly. To accom- 
plish this, points within the field between 
the 1 cm. dose calculation points were 
“filled in” at 0.25 cm. intervals using linear 
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interpolation. Figure 9 shows the calculated 
isodose curve for a 5X5 cm. field of the 6 
MYV unit calculated by this method. Com- 
parison of the curves shown in Figure 8, B 
and C with Figure 9 shows that they are 
nearly identical. The times required to 
produce the three isodose curves, however, 
are dramatically different. 

The CPU times necessary to calculate 
half-field isodose patterns were compared 
for four field sizes using the three calcula- 
tion methods. The results are shown in 
Table 111. As expected, the differences in 
computer time are particularly dramatic 
for larger fields. 





Computer Generated Isodose Curves 
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Fic. 7. Figure illustrating the method of calculating 
the effect of scattered radiation to the dose at two 
points. Z is the distance between points of dose 
calculation. W is the width of the area from which 
scatter at distance R from the point of dose calcu- 
lation 9» is calculated. 


Fic. 8. Isodose curves calculated by the following methods of incrementing points of dose calculation. 
Lateral grid interval 0.25 cm. Scatter sector width: A, 1 cm.; B, 0.5 cm.; C, 0.25 cm. 
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Fic. 9. Dose calculated with a 1 cm. lateral grid of points for dose calculation within the portal field and 
with a 0.25 cm. grid when the point of dose calculation is within 1 cm. of the field edge. Scatter sector 


width, 0.5 cm. 


SUMMARY 


Calculation of isodose patterns for high 
energy therapy units using Cunningham’s 
BEAM program requires accurate informa- 
tion on the beam profile in air. This may 
be obtained by scanning across the x-ray 
beam using a very small silicon diode de- 
tector. Data obtained on a particular unit 
may not be applicable to any other unit. 

Computer calculations of isodose curves 
for high energy x-ray machines must use a 


Tase III 


COMPARISON OF CPU TIMES IN SECONDS TO GENERATE 
HALF-FIELD ISODOSE PATTERNS FOR THE 
2 MV VAN DE GRAAFF MACHINE 


Field Size (cm.) 5X5 |1OXI0j}15 X15|20X 20 


_—— | — | _— _ 


Calculation Method 


A 34 61 92 | IIQ 
B 17 | 33 | 46 | 65 
tf 17 20 31 30 


Method A: Dose calculated on 0.25 cm. grid, scatter sector 
thickness 0.25 cm. 

Method B: Dose calculated on 0.25 cm. grid; scatter sector 
width 0.50 cm. 

Method C: Dose calculated on 1 cm. grid within field; near the 
field edge (within 1 cm.) the dose is calculated at 
0.25 cm. intervals, scatter sector width 0.50 cm. 

CPU= Central processing unit. 


0.25 cm. or smaller lateral grid of dose cal- 
culation points to ensure accurate repro- 
duction of the sharp fall-off of the dose at 
the beam edge. Computer calculation time 
to obtain the isodose curves using this size 
lateral grid is prohibitively long. The com- 
puting time can be appreciably reduced 
by: (1) changing the width of the annular 
sectors used in calculating the contribu- 
tion of scattered radiation to the dose to 
0.5 cm.; and (2) calculating the dose at 
0.25 cm. lateral intervals within 1 cm. of 
the beam edge, but changing the spacing of 
the grid to 1 cm. inside the field. These 
programming strategies do not produce 
any significant change in the isodose curves 
but lead to a significant reduction in 
computer time. 


Karen Lane, B.A. 

Department of Radiology 

Hospital of the University of Pennsylvania 
3400 Spruce Street 

Philadelphia, Pennsylvania 19104 
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DESIGN OF X-RAY TARGETS FOR HIGH ENERGY 
LINEAR ACCELERATORS IN RADIOTHERAPY* 
By E. B. PODGORSAK, Pu.D., J. A. RAWLINSON, M.Sc., 

M. I. GLAVINOVIC, B.Sc., and H. E. JOHNS, Pu.D. 
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ie a recent paper Rawlinson and Johns! 
showed that a 25 MeV linear accelerator 
(Varian Clinac-35) produced an inferior 
beam of photons to a 25 MeV betatron 
(Allis Chalmers). In fact, from a depth 
dose point of view, the linac’s beam was 
equivalent to the beam produced by the 
betatron when it was operated at 16 MeV. 
The reasons for this were attributed to 
differences in the design of the target and 
the flattening filter in the 2 machines. The 
betatron employs a thin tungsten target 
and an aluminum flattening filter, while the 
linac uses a thick tungsten target and a 
tungsten flattening filter. 

The purpose of this paper is to present 
the experimental results of our further in- 
vestigation of this problem and to suggest 
some methods for improving the x-ray 
beams from linacs used in radiotherapy. 
In the present experiments the 25 MeV 
electron beam from the linear accelerator 
was used to produce x-rays in targets of 
different atomic numbers. The x-ray beams 
were flattened with flattening filters made 
of various materials. Using these targets 
and filters, depth doses and x-ray yields 
were measured both along the central axis 
of the beam and at different angles to the 
central axis. 

We have found that by using a thick 
aluminum target and an aluminum flatten- 
ing filter in the linear accelerator we can 
obtain the same depth dose distribution as 
from the Allis Chalmers betatron operating 
at the same energy. Furthermore, the x- 
ray yield in the forward direction is the 
same within a few per cent, whether we 
use a thick aluminum or thick lead target. 
It thus appears that thick targets in linear 
accelerators should be made of low atomic 


number materials. For such targets a more 
penetrating beam is produced and the 
yield in the forward direction is as good as 
from a high atomic number material. 


EXPERIMENTAL APPARATUS 
AND PROCEDURES 


Experiments reported in this paper have 
been carried out at the Ontario Cancer 
Institute in Toronto using the electron 
beam from a Varian Clinac-35 linear ac- 
celerator. The schematic diagram of the 
experimental apparatus is shown in Figure 
1. As normally used in radiotherapy, the 
electron beam is bent first through 57°, 
next focused by 2 quadrupole lenses, and 
then bent 90° to hit a tungsten target where 
it produces an x-ray beam which emerges 
at port No. 3. This port was not used in our 
experiments because of the difficulties in 
removing the linac head (collimators, 
transmission ion chamber, etc.) to obtain 
an unobstructed electron beam. Instead, 
in our studies we turned off the go° bending 
magnet allowing the electron beam to 
emerge at port No. 2 through a thin beryl- 
lium window. The extracted electron beam 
was then made to produce x-rays in our 
own targets which were secured to the linac 
in the position shown in the diagram. 
With the go° bending magnet turned off, 
the electron beam was focused onto the 
target into a circle of ~3 mm diameter. 
The experimental apparatus will be dis- 
cussed in more detail in the following sec- 
tions. 


TARGETS 


The targets were cylinders of 5 cm di- 
ameter positioned in air 3 cm from the 
beryllium exit window. Their thicknesses 


* From the Physics Division, Ontario Cancer Institute, Toronto, Ontario, Canada. 
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Fic. 1. Schematic diagram of the complete experimental apparatus. 


were chosen to be equal to the mean range 
of 25 MeV electrons in the target material. 
This ensured a complete stopping of the 
incident electrons with minimum attenua- 
tion of the x-ray beam produced in the tar- 
get. Using range values tabulated by 
Berger and Seltzer! the target thicknesses 
were 0.9 cm and 5.2 cm for lead and alu- 
minum, respectively. 


FLATTENING FILTERS 


The flattening filters were made of lead 
and aluminum. They were conically shaped 
with a base diameter of 12 cm and a height 
of 3.4 cm and 25 cm for the lead and alumi- 
num filters, respectively. The filters pro- 
duced a beam which was uniform to within 
+10 per cent over a field of diameter 40 
cm at a phantom depth of 10 cm and a 
source to chamber distance of 100 cm. The 
filter was positioned on the beam axis and 
arranged to move along the axis on a V 
block (not shown in the Figure) thus ena- 
bling us to introduce more or less of the 
filter material into the x-ray beam. The 
beam flatness could be quickly checked 
using our matrix dosemeter‘ placed behind 
the flattening filter and the position of the 
filter then moved slightly to give the opti- 
mum beam. 


COLLIMATORS 


The collimator used for depth dose 
measurements along the central axis was 
made of lead with a tapered hole at the 
center designed to give a 10 cm diameter 
circular field at 100 cm from the target. For 
the depth dose measurements at an angle 
to the central axis, the collimator was de- 
signed to give a 3 cm diameter circular 
field at 125 cm from the target. For these 
latter measurements the trolley carrying 
the various components was rotated about 
point O shown in Figure I. 


PHANTOM 


The phantom was made of acrylic slabs 
with a density of 1.18 g/cm*® and an area 
12X12 inches. Into one of these slabs a 
cavity was milled to house the special ion 
chamber. To change the depth in the phan- 
tom, slabs were placed in front of the 
chamber and the phantom moved away 
from the target so as to keep the source to 
surface distance (SSD) equal to 100 cm. 


DETECTOR 


A cylindrical polystyrene end window 
ion chamber was built with a sensitive 
volume of 2 cm diameter and 1.2 mm depth. 
The polarizing electrode, P, was made of 
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so microns aluminized mylar and con- 
nected to a 400 volts power supply. A thin 
coat of aquadag covering a circle (2 cm 
diameter) on the bottom surface of the 
chamber served as the measuring electrode, 
M. The charge collected here due to radia- 
tion was measured by a Keithley ampli- 
fier whose output was fed into a digital 
voltmeter, as shown in Figure 1. The 
guard ring, G, which was electrically in- 
sulated from the measuring electrode, and 
grounded, was a § mm wide aquadag ring 
painted around the measuring electrode 
leaving a gap of about 0.5 mm. The cham- 
ber leakage current was less than 10-! A, 
while the charge collected on the measuring 
electrode after a typical exposure of 1 sec- 
ond was on the order of 107° C which shows 
that the chamber leakage currents were not 
a serious problem. The collection efficiency 
of the chamber was measured to be better 
than 99 per cent under the conditions used 
in the experiments. 


MONITOR 


The linac was arranged so. that it was 
turned off after a given exposure. To do 
this the target was electrically insulated 
from ground and the charge delivered to 
it during the exposure was measured by 
a Keithley electrometer, whose output volt- 
age (0-3 volts) was compared with a preset 
voltage by an operational amplifier. The 
positive output of the amplifier was used 
to trigger a relay which turned the linac 
beam off, when the charge collected on the 
target reached the preset value. Exposures 
delivered this way were reproducible to 
better than 1 per cent. At 80 pulses per 
second, a pulse width of 1.8 usec and a 
pulse height of 40 mA, the charge collected 
on the target was about 6X 107° C/sec. 


ALIGNMENT OF THE COMPONENTS 


The flattening filter, collimator and 
phantom were mounted on a trolley which 
could be placed in a fixed position with 
respect to the linac. One of the experi- 
mental problems that was encountered in 
our measurements was the alignment of 
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the apparatus. It is virtually impossible 
to obtain good beam flatness data without 
making sure, ahead of time, that the elec- 
tron beam axis coincides with the axis of 
the apparatus; 7.e., with the central axes 
of the flattening filter, the collimator and 
phantom. The procedure was as follows: 
(1) 2 pieces of radiation sensitive paper,* 
one 2 cm and the other 10 cm from the 
beryllium window, were exposed to the 
electron beam. The discolored spots pro- 
duced by the radiation on the papers de- 
fined the electron beam axis. (2) A laser, 
located about 2 m from the window, was 
oriented so that its light beam was directed 
onto the beryllium window through the 
centers of the 2 spots on the radiation 
sensitive paper. In this way, the laser beam 
was made to coincide with the electron 
beam axis and further alignment pro- 
cedure for the rest of the components was 
easy. 


DEPTH DOSE MEASUREMENTS 


Depth doses were measured in the 
acrylic phantom from the surface to a 
depth of ~25 cm. After each exposure the 
charge collected on the ion chamber mea- 
suring electrode was determined. Readings 
were obtained with both positive and nega- 
tive polarities on the chamber (+400 V) 
and the results averaged. Since published 
depth doses are generally obtained using 
water phantoms, a correction was made to 
transform our acrylic depth dose measure- 
ments into doses in water. The trans- 
formation involves both an electron density 
correction and an inverse square law cor- 
rection. If x is the depth in the acrylic 
phantom as shown in Figure 1 and D,(x) 
is the dose measured in acrylic at x, one ob- 
tains the dose in water D,, at a depth in 
water x’= {pa/Pu}x using the following ex- 
pression: 





D(x!) = Da(x) at (1) 
wl ¥ = a D ’ 
ree 


* Available from Vickers Ltd., Radiation and Nuclear Engi- 
neering Division, South Merston Works, P.O.B. 8, Swindon, 
Wilts, U.K. 
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Fra. 2. Central axis percentage depth dose curves in 
water of unflattened x-ray beams produced by 25 
MeV electrons impinging on (a) aluminum thick 
target, and (b) lead thick target. Circular field 
size with 10 cm diameter at a target to surface 
distance of 100 cm. 


where f is the source to phantom surface 
distance and {p,/p.} 1s the ratio of the elec- 
tron densities in acrylic and water. For 
these 2 materials this is also close to the 
ratio of actual densities. 


EXPERIMENTAL RESULTS 


THICK X-RAY TARGETS 


In this section we discuss the differences 
in x-ray beams produced by various tar- 
gets, using no flattening filter. Figure 2 
shows depth dose curves obtained from 
aluminum and lead targets at a source to 
phantom distance of 100 cm and a field 
size of 10 cm diameter at the phantom 
surface. A comparison between the 2 curves 
in Figure 2 shows that the aluminum target 
gives a more penetrating beam than the 
lead target, its surface dose ‘is slightly 
lower and the depth of the maximum dose 
is larger (4 cm os. 3 cm). A measurement of 
the depth dose curve of x-rays produced 
by a copper target (not shown in Figure 2) 
revealed that it lay between the curves for 
lead and aluminum. While the curves of 
Figure 2 are of no practical value, because 
the x-ray beam is unflattened, they do 
show that the beam from the aluminum 
target is more penetrating than the beam 
produced in lead. 

The central axis x-ray yield of different 
targets was measured as a function of the 
target atomic number Z. The results are 
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shown in Figure 3 where, for a given charge 
delivered to the target, the actual ion 
chamber current is plotted versus depth. 
It is evident that the aluminum target 
gives the highest yield, although the dif- . 
ferences betwcen the peak currents from 
aluminum, copper and lead targets are 
small. This result is surprising since one 
usually assumes that the yield increas 
with Z. 

Tke findings summarized in Figures 2 
and 3 suggest that low Z material should be 
used as the target in radiotherapy linacs. 
The beams so produced are more energetic 
than those from high Z targets and the 
useful x-ray outputs are just as high. 


FLATTENING FILTERS 


All high energy x-ray machines used in 
radiotherapy employ flattening filters to 
produce’a uniform depth dose distribution . 
over the maximum field size used. In this 
section are presented the results of an in- 
vestigation into the characteristics of the 
flattened x-ray beams as a function of the 
target and filter material. 

Depth doses were measured for the 
flattened beams with a circular field size 


of 10 cm diameter at the target to surface 


distance of 100 cm using the experimental 
arrangement shown in Figure 1. We found, 
as predicted by Rawlinson and Johns,’ 
that a high Z flattening filter material 
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Fie. 3. Ion chamber current as a function of the 
depth in water for unflattened x-ray beams pro- 
duced by 25 MeV electrons impinging on (a) 
aluminum thick target, (b) copper thick target, 
and (c) lead thick target. Field size 10 cm diame- 
ter at a target surface distance of 100 cm. 
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(lead in our experiments) softens a beam, 
while a low Z flattening filter material 
(aluminum in our experiments) hardens it. 
The most penetrating x-ray beam was ob- 
tained with an aluminum target/aluminum 
flattening filter combination, while a lead 
target/lead flattening filter combination 
rendered the least penetrating beam. The 
depth dose curves for these 2 extreme cases 
are shown in Figure 4. The lead target/lead 
flattening filter combination gives a depth 
dose curve which is almost identical to the 
one produced by the Clinac-35 beam 
which is used in radiotherapy. This is not 
unexpected since the Clinac-35 employs a 
tungsten target/tungsten flattening filter 
combination in the radiotherapy x-ray 
mode and the atomic numbers of tungsten 
and lead are similar. 

In Figure 5, our experimental central 
axis depth dose curve obtained with the 
aluminum target/aluminum flattening fil- 
ter combination is compared with the 
central axis depth dose curve from the 
Allis Chalmers 25 MeV betatron. The 2 
curves are almost identical. This shows that 
from a depth dose point of view a consider- 
able improvement of the linac x-ray beams 
is achieved with a thick, low Z target/low 
Z flattening filter combination as compared 
to the high Z target/high Z flattening 
filter combination generally used. 

A summary of our central axis depth 
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Fic. 4. Central axis depth dose curves of flattened 
x-ray beams in water produced by 25 MeV elec- 
trons impinging on a thick target: (a) aluminum 
target and aluminum flattening filter; and (b) lead 
target and lead flattening filter. Field size 10 cm 
diameter at a target to surface distance of 100 cm. 
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Fic. 5. Percentage depth dose curve from an Allis 
Chalmers 25 MeV betatron (solid line) compared 
to 25 MeV linac data obtained using an aluminum 
target and an aluminum flattening filter (A). 


dose measurements is given in Table 1. The 
depth dose data measured for x-ray beams 
produced by lead and aluminum targets 
and flattened with lead and aluminum 
filters are shown in Columns 2, 3, 6 and 7. 
For comparison purposes we also show the 
depth dose data of the unflattened beams 
produced by the 2 targets (Columns 1 and 
5, also shown in Figure 2), as well as the 
depth dose data for the Varian Clinac-35 
and the Allis Chalmers 25 MeV betatron 
(Columns 4 and 8, respectively). Most of 
the conclusions that can be drawn from 
this Table were already mentioned, so that 
now only a brief summary will be given. 

(1) Aluminum targets give a more pene- 
trating beam than lead targets (compare 
Columns 1 and 5). 

(2) Lead flattening filters soften the 
beam, although the effect is not very pro- 
nounced (compare Columns 1 with 3 and 
5 with 6). 

(3) Aluminum flattening filters harden 
the beam (compare Columns 1 with 2 and 
§ with 7). 

(4) The Varian Clinac-35 radiotherapy 
beam is almost identical to the beam pro- 
duced by a lead target/lead flattening 
filter combination (compare Columns 3 
and 4). 

(5) The Allis Chalmers betatron beam is 
almost identical to the beam produced by 
an aluminum target/aluminum flattening 
filter combination (compare Columns 7 and 
8). 
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TABLE I* 








Aluminum Target Betatron 

Radio- Radio- 

Al Pb therapy None Pb Al therapy 

(2) (3) Beam (5) (6) (7) Beam 

in Water (4) 

O 24.3 26.4 30.4 — 23.5 26.7 23.4 — 
6.1 33.0 29.5 36.0 20.5 48.0 92.5 27.0 18.8 
0.25 50.5 a6, 45.0 38.5 42.5 41.5 KLEE 30.0 
0.50 62.5 49.8 56.1 59.0 60.3 56.0 46.0 45 .3 
0.75 74-5 58.1 72:3 72.4 71.2 67.3 57-5 55.5 
1.0 80.7 66.8 78.7 80.1 vee: 76, % 66.5 64.9 
bak 89.5 79.0 89.2 90.3 85.9 86.1 78.3 cree 
2.0 gÉ] 87.8 95.7 95.5 gI.1 91.6 86.1 86.0 
2.5 98.7 94.3 98.9 98.7 95.3 95.3 92.5 91.9 
46 99.8 97:7 100.0 99.9 97.8 97.8 96.1 95.6 
tac 100.0 99-3 99.8 100.0 99.2 99.4 98.0 98.1 
4.0 99.2 100.0 99.3 99.7 100.0 100.0 99.1 99.5 
4.5 97.8 99.4 98.6 99.0 99.7 99.2 99.8 100.0 
5.0 96.7 98.4 97.3 97.6 98.7 98.0 100.0 99.8 
6.0 93-7 96.1 93.8 94.5 96.4 95.4 98.2 98.2 
7.0 90.6 93-3 90.8 91.4 93.6 92.4 95.5 95.9 
8.0 87:3 90.7 87.9 88.4 90.6 89.2 92.4 92.9 
9.0 84.1 87.8 84.7 ee 87.4 85.9 89.6 90.2 
10.0 81.2 84.8 81.4 81.9 84.0 82.7 86.8 87.4 
a “g.i 81.8 ri A 78.8 80.8 79.7 83.7 84.6 
12.0 75.6 78.8 ves 75.9 » EFi 76...9 80.8 81.6 
13.0 72,4 76.0 72,6 73.9 7469 FS ith so a 78.5 
14.0 69.4 73:3 69.6 om 71.9 70% 74.8 io 
TEÒ 66.6 10:2 66.7 ere 68.9 67.7 79.1 72.5 
16.0 64.1 67.7 64.2 64.5 66. 3 65.0 68.8 69.6 
7.0 61.6 68.5 61.8 61.8 63.9 62.4 66.7 66.7 
18.0 £9.2 63.5 59.6 sg, 2 61.6 60.0 64.6 64.3 
19.0 56.8 61.5 7.2 56.7 §9.2 57.8 62.1 62.1 
20.0 54.5 59.5 54.8 54.5 57.0 55.7 59.9 60.0 
21.0 S54 ee 52.6 52.5 55.0 £4.16 57.6 Sy Ae, 
$2.6 $0.1 ed 50.6 50.3 52.8 ee. ep9 TA 
23.0 47.8 3.5 48.3 48.2 50.7 49.7 53.6 53.7 





* Depth dose data obtained from an electron beam of 25 MeV using various combinations of filters and targets. The linac data are 
for a Varian machine with a tungsten target and filter, while the betatron data are for an Allis Chalmers-machine using a thin tungsten 
target and aluminum filter. Field size 10 cm circle at 100 cm, When flattening filters were used, the field was flattened to +10 per 


cent over go per cent of the field. 


ANGULAR DISTRIBUTION OF X-RAYS 


We have already shown experimentally 
that the central axis x-ray yield 1s essen- 
tially independent of the target atomic 
number Z. On the other hand, the theories 
of x-ray production?** predict a yield that 
increases with Z. These 2 apparently con- 
tradictory statements can perhaps be 
reconciled, if one keeps in mind that the 
theories are concerned with the ¢ota/ yield 
integrated over all angles, while our mea- 


surements so far presented are for the 
forward direction only. In order to gain a 
better understanding of this problem we 
have investigated the properties of the 
x-ray beam at various angles from the di- 
rection defined by the electron beam. For 
these measurements a small circular beam 
of 3 cm in diameter at a fixed target to 
surface distance of 125 cm was used. In 
addition, the diameter of the cylindrical 
target was increased to 10 cm. Depth dose 
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distributions were measured for both the 
aluminum and lead targets at various 
angles @ up to 60° from the central axis. 
In Table 11 we show the relative maximum 
doses normalized to 100 per cent for the 
beam produced at o° by the aluminum 
target and obtained from the depth dose 
data at various angles @. It is evident that 
as the angle 0 increases, the value of the 
dose decreases rapidly. Furthermore, at 
large angles much more radiation is emit- 
ted by the high Z material, and even at 
10° almost twice as much radiation is emit- 
ted from lead as from aluminum. 

Table 11 does not give a complete picture, 
since not only does the number of photons 
decrease with angle but also the photon 
spectrum changes. This can be seen from 
Figure 6 which shows percentage depth 
dose curves for angles 0=0, 10, 20 and 30° 
or from Table 111, where we show the 
depths of the dose maxima in centimeters 
for various angles 8. For both the aluminum 
and lead targets, the larger the angle the 
smaller is the depth of maximum dose, indi- 
cating a lower effective beam energy. 
Again, as in Figure 2, the central axis beam 
(9=0) produced by the aluminum target 
is more penetrating than that produced by 
the lead target. At @~10°, however, both 
targets produce almost equally penetrating 
beams, and at angles larger than 10° the 
lead target gives a more penetrating beam 
than the aluminum target. It should be 
emphasized however that in radiotherapy 
one is interested in angles less than 10°, in 
which case the aluminum target produces a 





TABLE II* 
a 
Angle 6 
(deg.) 
O g IO | 20 | 30 | 4s 
Target 
Aluminum | 100 | 44.5/| 16.8 6.5] 2.4 | OF 
Lead 95 | $4.6) 31.7/ 15.1] 7:5 | 3.9 


* Dose maxima as a function of angle for targets of aluminum 
and lead. The values are normalized to 100 per cent for aluminum 
at o°. 
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more penetrating beam than the lead 
target. 

We have used the depth dose data ob- 
tained at different angles to determine ap- 
proximately the total energy emitted into 
a given solid angle. To do this the depth 
dose curves were extrapolated to infinity 
and the integral dose under each curve 
was calculated. The photon energy fluence 
per incident electron at a target to surface 
distance of 125 cm was then determined as 
a function of angle 6. This is shown by the 
dashed curves in Figure 7. The absolute 
fluence values shown in the figure are of 
limited accuracy because of the many ap- 
proximations used in the calculation. 
Nevertheless, one can draw some conclu- 
sions from the relative shapes of the 2 
fluence curves shown in the figure. In the 
forward direction, the fluences for alumi. 
num and lead are essentially the same, 
but as the angle is increased beyond 5° the 
fluence from aluminum falls much more 
rapidly than that from lead. This may be 
explained as follows: in a high Z material 
larger angular deviations of the electron 
are produced than in a low Z material. The 
deviated electrons then produce X-rays, so 
more radiation is emitted at large angles 
from a lead than from an aluminum target. 
Furthermore, the electrons in lead suffer 
fewer collisions in being deviated to a 
large angle 6 than those in aluminum, so 
they have greater energy and thus produce 
more energetic x-rays. 

The total x-ray energy emitted by the 
targets can be calculated by integrating 
the fluence over the surface of a sphere of a 
radius equal to the source to phantom dis- 
tance (125 cm). This integral is plotted in 
Figure 7 (solid line curves) as a function 
of angle 8 from 0=0 to @=90°. It is evident 
that the photon yield in the forward half 
sphere of the lead target (~20 per cent) 
is more than a factor of 2 larger than that 
of the aluminum target (~g per cent). 
Thus, the total x-ray yields do depend on 
the atomic number Z of the target: the 
higher the Z the larger the x-ray yield. 
Over the range of angles of interest in 
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Fic. 6. Percentage depth dose curves of unflattened beams produced by (a) aluminum target and (b) lead 
target, for various angles from the central axis. Field size 3 cm diameter at a target to surface distance 
of 125 cm. 


radiotherapy, however, the x-ray yields of Taste III* 
aluminum and lead are not much different. 
FIELD FLATNESS 


We have shown in previous sections that 
an aluminum target produces a more ener- 





=, = — TEST 
getic x-ray beam than a lead target, as Ce es ee eee see ee 


cating that aluminum targets should be Aluminum | 4.1 | 3.8 | 3.1 | 2.2 | 1.7 | 1-3 
used in radiotherapy linear ore OT TCU 


But we have also shown that the x-rays Lead 3-5 | 3-4 | 3-0 | 2.6 | 2.3 | 2.0 


from the aluminum target are more for- s Pooth og sais Wii eeu Rtn Lila 
e so ose maxima (in cm) as a functio 
ward peaked than those from a lead target, Mirar dhiviinam and lead. sal EEAS 





R, an. 


7 


Vor. 121, No. 4 


which suggests that in practice it might be 
difficult to flatten the beam produced by an 
aluminum target over an extended field. 
That this is not the case can be seen from 
Figure 8, which shows the results of our 
field flatness. measurements obtained by 
scanning a Baldwin-Farmer ion chamber 
across the beam at a target to detector dis- 
tance of 100 cm and a depth in the acrylic 
phantom of 10 cm. The dashed curves of 
Figure 8 show the unflattened and flattened 
profiles produced by the lead target, while 
the solid curves show the corresponding 
profiles produced by the aluminum target. 
In both cases, the filters have been designed 
to flatten the beam over a circular field size 
of at least 40 cm diameter. As can be seen 
from the figure, in order to flatten a beam 
of a given field size, the unflattened beam 
from the aluminum target has to be at- 
tenuated more than the one from the lead 
target. However, this difference is small 
and results in an effective output from the 
flattened aluminum beam which is only 20 
per cent less than that from the flattened 
lead beam. 

The variation of beam flatness with depth 
in the phantom was studied by comparing 
flatness measurements obtained at various 





Fie. 7. The dashed curves represent the energy 
fluence (dE/dA), per incident 25 MeV electron as 
a function of the angle 9 from the central axis (a) 
for an aluminum target and (b) for a lead target. 
The solid curves represent the integral af the 
fluence, Jo {> (dE/dA) R? sin 6d6d@, over the sur- 
face of a sphere with radius, R, equal to the target 
to phantom surface distance (125 cm). This in- 
tegral is equal to the x-ray energy emitted into a 
solid angle, Q, defined by the angle 8. 
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Fie. 8. A comparison between unfiattened and 
flattened x-ray beams produced by 25 MeV elec- 
trons impinging on an aluminum target (solid line 
curves) and on a lead target (dashed curves). 


depths (3 cm, Io cm, 20 cm). One would 
anticipate a larger variation of flatness 
with depth in the case of the aluminum 
target/aluminum filter combination as 
compared to the lead target/lead filter 
combination. Although this was found to 
be true, the measured variation in both 
cases was small. For aluminum, assuming 
a perfect beam flatness at 10 cm depth, the 
uniformity across the beam at depths of 3 
cm and 20 cm would be within +3 per 
cent. 


OTHER CONSIDERATIONS 


A number of other factors must be taken 
into account before we can consider the 
practical use of thick aluminum targets and 
filters in a radiotherapy linear accelerator. 
(1) The target must not be an intense 
source of neutrons; aluminum is satisfact- 
ory from this point of view. (2) The target 
should not become intensely radioactive; 
again aluminum creates no difficulty since 
most of the activity is short lived. (3) The 
cooling of an aluminum target is not a con- 
sideration. (4) An argument could be made 
that a thick target of low Z material would 
give a larger effective source of x rays than 
a thick target of high Z material. This 
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could conceivably increase the size of the 
penumbra. Experiments designed to test 
this idea showed, however, that there was 
no difference. (5) The main problem in- 
volves space, since large thickness of target 
and filter is required and their replacement 
in a finished linac would require a com- 
plete redesign of the head. In a linac 
under design, however, these considerations 
should be taken into account. 


CONCLUSIONS AND SUMMARY 


The 25 MeV electron beam was ex. 


tracted from a Varian Clinac-35 linear ac- 
celerator and made to produce x-rays in 
thick targets of different materials. The 
x-ray beams were flattened by filters of 
various materials. 

We have found that an aluminum thick 
target gives a more penetrating beam in the 
forward direction than does a lead or 
tungsten target. 

The x-ray yield in the forward direction 
from o-5° is essentially the same for both 
aluminum and lead targets. At angles 
larger than 10°, a lead target shows a 
higher x-ray yield and a more penetrating 
beam than an aluminum target. 

The flattening filter material is impor- 
tant. A more penetrating beam is produced 
if the flattening filter is made of aluminum 
rather than tungsten or lead. 

With an aluminum target and an alum- 
inum flattening filter, we obtain the same 
depth dose distribution from our linear ac- 
celerator as we do from our betatron unit 
operating at the same energy. In the beta- 
tron unit, the radiation is produced in a 
thin target of tungsten and filtered by 
aluminum. 

For the situations that arise in radio- 
therapy we have shown that the beam 
from an aluminum target/aluminum flat- 
tening filter combination can be flattened 
just as easily as the beam from a lead 
target/lead flattening filter combination. 

We conclude, therefore, that contrary 
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to conventional practice, low atomic num- 
ber materials should be used for the targets 
and flattening filters of high energy radio- 
therapy linear accelerators. 

We plan to extend our investigations of 
target and filter design to lower meceon 
energies (10-20 MeV). 

It is hoped that this paper will inspire 
manufacturers of new linacs to design the 
head to include aluminum targets and 
filters so that the optimum characteristics 
of the beam can be realized. 


H. E. Johns, Ph.D. 

Physics Division 

The Ontario Cancer Institute 
goo Sherbourne Street 
Toronto, Ontario 

Canada M4X 1Kg 
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THREE-DIMENSIONAL IMAGING OF ABDOMINAL 
ORGANS WITH ULTRASOUND#* 
By S. NØRBY RASMUSSEN, M.D., S. SKOGSTAD NIELSEN, M.Sc., ROYAL J. 
BARTRUM, Jr., M.D., BENT STIGSBY, M.D., and HANS H. HOLM, M.D. 


COPENHAGEN, DENMARK AND BOSTON, MASSACHUSETTS 


HE usefulness of ultrasound in the as- 
sessment of internal abdominal anat- 
omy is now well established." Since ultra- 
sound is sensitive to differences in acoustic 
impedance, it permits visualization of tis- 
sues with similar radiologic densities. 
Because it is limited to a two-dimensional 
Image, however, it is necessary for the 
ultrasonographer to take multiple scanning 
sections and, from these sections, to recon- 
struct in his mind the three-dimensional 
nature of the patient. Suggested methods 
of producing a three-dimensional ultra- 
sonic image include: varying the cathode- 
ray tube display to introduce perspective 
and stereoscopic viewing of different cath- 
ode-ray tube presentations;?:!2:3.21 use of 
a mobile fiber-optics display unit coupled 
with stereoscopic photography; mounting 
of serial sections on transparent back- 
ground and reconstruction of the sections 
in original order; presentation of serial 
sections on a motion picture film or by 
holographic reconstruction;!* and com- 
puterized reconstruction and display of 
serial sections.!*:!72° These various methods 
have been reviewed.’:4 
We have evolved a computerized recon- 
struction of two-dimensional ultrasonic 
B-scans obtained from currently available 
commercial B-scanners. Relatively simple 
computer manipulations permit multiple 
display modes of the ultrasonic informa- 
tion. 


METHOD 


The ultrasonic scanning apparatus con- 
sists of a modified Hewlett Packard 7214A 
Diagnostic Sounder, an Escoline B-scanner 
with a 2.25-MHz 10 cm. focused trans- 


ducer and a modified Tektronix 564 stor- 
age oscilloscope. Any of the commercially 
available B-scan units would be satisfac- 
tory. The scanning procedure consists of 
recording a series of two-dimensional scans 
in the conventional manner. 

The following coordinate system is used 
for all operations. The Z-axis traverses the 
body in a caudo-cranial direction and 
passes through the lumbar spine (i.e., 
approximately through the center of the 
body); the cranial direction is considered 
positive and the caudal direction negative. 
The X-axis is perpendicular to the Z-axis 
and passes horizontally through the body 
10 cm. above the iliac crests; the right side 
of the patient is considered negative and 
the left side positive. The Y-axis is per- 
pendicular to the X- and Z-axes and passes 
through their intersections (i.e., it passes 
vertically through the body 10 cm. above 
the iliac crests); the dorsal surface of the 
body is negative and the ventral surface 
positive. 

Transverse scanning sections are made 
perpendicular to the Z-axis and are identi- 
fied by their linear displacement in centi- 
meters along that axis. Scans may be 
placed at any level, but we have found 2-3 
cm. intervals to be the most useful. A 
zero-level transverse scan must be made in 
order to correctly orient the longitudinal 
sections. An appropriately labeled Polaroid 
photograph is made of each transverse 
scan. 

Longitudinal scans are made in the 
craniocaudal direction and are oriented 
radially about the Z-axis with the negative 
X-axis considered o° and the positive Y- 
axis 90° (7.e., clockwise when viewed from 


* From the Ultrasonic Laboratory, Department of Surgery H, and the Department for Data Processing in Medicine, Gentofte 
Hospital, DK-2900 Hallerup, Ccpenhagen, Denmark, and the Department of Radiology, Harvard Medical School and Peter Bent 


Brigham Hospital, Boston, Massachusetts 02115. 
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Fic. 1. Examples of ultrasonic sections showing co- 
ordinate axes. (4) Transverse section at level zero: 
the 30° line shows the orientation of the 30° Jongi- 
tudinal section. (B) Longitudinal section at 30°: 
the Z-axis is marked by measuring the distance 
S—O on the transverse section. 


the patient’s feet). We usually make 
longitudinal sections at 10° intervals. The 
location of the zero transverse section 1s 
marked upon each longitudinal section by 
raising the transducer off the skin as it 
crosses this level (10 cm. above iliac crests). 
A Polaroid photograph, labeled with the 
degree of rotation, is made of each longi- 
tudinal section. The location of the Z-axis 
is marked on each longitudinal print by 
measuring the distance from the skin to the 
spine in the appropriate orientation on the 
zero transverse section and then marking 
off this distance at the zero level on the 
longitudinal section (Fig. 1, £ and B). 

The outline of abdominal organs on the 
Polaroid prints is digitized with a D-Mac 
Pencil follower interfaced with the com- 
puter. The selection of material to be dis- 
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played is made at the time of digitization. 
The computer stores and displays every 
point which is traced by the pencil fol- 
lower. If the physician wishes only infor- 
mation concerning the liver, he digitizes 
only the contour of the liver; if he desires 
a projection of the body surface and a 
tumor, he digitizes the skin and the tumor 
outline. Once the prints have been digi- 
tized, the information can be transferred 
to computer cards or tape and kept as part 
of the patient’s record. 

The computer used is an IBM _ 1800, 
which has 32 K, 16 bits per word with a 
disk-storage capacity of 1.500 K word.* 

Several modes of display are available. 
The data points to be displayed are first 
entered on the computer’s bulk storage, 
either by use of the pencil follower or by 
feeding in cards or tape containing previ- 
ously digitized data. The viewing position 
is then specified as a degree of rotation 
about the X- and Y-axes. For example, 
X=0°, Y=o° will project the image as if 
it were being viewed from the patient’s 
feet; X =90°, Y =0° will view the image in 
frontal projection; and X=0°, Y=g90° 
yields a right lateral projection. After the 
viewing orientation has been specified, the 


*The computer used is an IBM 1800. The storage require- 
ments for the computer program described including FORTRAN 
routine system and data tables are approximately 11 K. The pro- 
gram is a synthesis of several standard techniques’ and further 
alterations in the display modes may be introduced rather easily. 
The overlay feature of the MPX monitor system is used exten- 
sively. The system is programmed entirely in ANSI BASIC 
FORTRAN IV, but some inhouse-developed subroutine servicing 
the D-Mac pencil follower and the display system are used. To 
speed up the picture dynamics, nearly all calculations are per- 
formed in one-word integers and a scaling program is used to 
preprocess the data to be displayed to secure the picture quality 
and to avoid overflow during the processing of the picture data. 
The programs for the system described should have an acceptable 
performance and be adaptable to the following minimum com- 
puter environments: 


CPU: add time<4 useconds; multiply time< 20 useconds. 

Core memory: 16 K words, 16 bits per word. Cycle time<2.5 
useconds per word. 

Bulk storage: 100 K words. Mean position time<o.§ seconds. 

Graphical display unit: video conversion system/storage scope. 

Digitizing system: with a conversion precision of I 0.5 mm. 

The monitor system of the configuration should have overlay 
capabilities and allow on-line communication with a running 
program. 


Most mini-computers, i.e. Digital, Hewlett Packard, Nova, can 
be configurated to fulfill these requirements. A listing and some 
notes concerning the program may be obtained from the author 
if desired. 
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composite image is projected on the com- 
puter monitor screen with a perspective 
correction (z.e. points further from the 
viewer are projected in smaller scale). If 
the viewing orientation is unsatisfactory, 
the viewpoint can be automatically shifted 
about the X- or Y-axes in 5° increments. 
Once initiated this process continues auto- 
matically and gives the feeling of slowly 
walking around the image. When a suitable 
orientation is found, the image is frozen and 
a Polaroid photograph taken. 

If desired, a posterior plane can be in- 
troduced into the image at any specified 
distance from the origin of the coordinate 
system.t Only points lying anterior to this 
plane will be projected. 


EXPERIMENTAL TRIALS 


To illustrate some of the display modes 
of the present system, we constructed the 
outline of a familiar object—a Viking war 
helmet—and digitized 11 transverse and 4 
longitudinal sections. Figure 2 shows this 
Image projected from 2 viewpoints. In 
Figure 3, a posterior plane has been intro- 
duced into the image. 

A normal abdominal scan is shown in 
Figure 4, 4 and B). In this particula- case 
only the skin surface, the liver, and the 
spine were digitized; however, this choice 
was arbitrary and any identifiable outline 
could have been selected. 

The three-dimensional projection of a 


t This section of the program was developed by Andreas Munk- 
Madsen, B.Sc. and Jorgen Thomsen, B.Sc., University of Aarhus, 
Institute of Data Processing and Statistics. 





Fic. 


2. Viking war helmet in 2 projections. 
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Fic. 


3. Viking war helmet. The left figure is the 
complete helmet. The right figure is the same pro- 
jection but with a posterior plane introduced. 


patient with a 8X3 cm. perinephric abscess 
is shown in Figure 5. In this case the skin 
surface, abscess, and both kidneys are 
displayed. 

A pancreatic tumor measuring 3 cm. is 
evident in Figure 6. In this case it was not 
possible to outline the tail of the pancreas 
due to an overlying gas-filled stomach. 

Visualization of a perspective image in 
three dimensions, although requiring some 
concentration and practice, is possible for 
most observers. With some experience it 
has become easy for us to properly orient 

various structures in their correct mutual 
relationship. The greatest problem associ- 
ated with such images is multistability 
(the spontaneous and involuntary shift 
of viewpoint).! When the perspective image 
is inadequate for a three-dimensional ef- 
fect, a simple modification of the program 
can permit a horizontal shift of the view- 
point by 8 cm. Photographs taken of the 
image before and after this shift will form 
a true stereo pair which can be viewed in 
any stereo viewer. 

The computer program may be easily 
modified to suit individual needs. In addi- 
tion to the stereo shift, other options in- 
clude: rotation about all three axes; pro- 
vision for using oblique scanning sections 
as input data; and selective elimination of 
data points. Tius it would be possible to 
introduce an anterior as well as a posterior 
plane i into the image, allowing visualization 


of a “slice” of the body in any orientation. 
Robinson?? and Milan’ have described 
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Fic. 4. Several projections of a normal abdomen. 
(4) Oblique projection. (B) Left figure, as 
viewed from the foot. Right figure, with a 
posterior plane introduced. (C) Left figure, 
frontal view. Right figure, frontal view with 
posterior plane. 


similar systems. It would be easy to super- 
impose additional contours, such as a pro- 
posed radiotherapy treatment port or 
isodose curve, into the image. 


DISCUSSION 


In developing a computerized three- 
dimensional display of ultrasonic scans, 
we have tried to construct a system which 





Fic. 5. Patient with a perinephric abscess (arrow) 
above the right kidney. Frontal projection. 
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could be easily integrated with currently 
available scanning equipment. The only 
additional hardware needed for this system 
is a mini-computer and digitizing ap- 
paratus. The scanning technique is like 
routine abdominal B-scanning, except that 
accurate orientation and labelling of the 
sections is required. Digitizing of the scans 
requires 15-30 minutes, depending on the 





Fic. 6. Patient with a tumor in the head of the pan- 
creas (arrow). The tail of the pancreas is not com- 
pletely outlined. 


>» 
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number of sections and experience of the 
operator. Once digitized, the data can be 
stored on cards and displayed at the physi- 
cian’s convenience. The required number 
of scanning sections varies from patient to 
patient, but we have found transverse 
sections at 2-3 cm. intervals and 6 to Io 
longitudinal sections to be adequate in 
most cases. 

How much the three-dimensional image 
contributes to patient diagnosis and care 
is not known at this time. Due to the 
highly subjective nature of this kind of 
evaluation, it will probably require con- 
siderable experience by several diferent 
investigators before any answer to this 
question is possible. 

Radiotherapy treatment planning is one 
area where such information can be defi- 
nitely useful. Ultrasonic identification of 
organ and tumor contours has been re- 
ported from many different institu- 
tions. ® 8:19, 22,25 

The use of computers in radiotherapy 
treatment planning has greatly facilitated 
the accuracy and speed of dosimetry cal- 
culations. However, to obtain the maxi- 
mum benefits from the computer, it is ne- 
cessary to have a highly accurate input of 
anatomic information. Brascho*® and Eule 
et al.!° have reported the use of digitalized 
ultrasonic B-scans as an input to treatment 
planning programs. 

he system we have described is readily 
adaptable to a computerized treatment 
planning program. The patient undergoes 
a single abdominal scanning which, when 
digitized, produces an accurate map of his 
body contour, abdominal organs, and 
tumor. This image is displayed in the three- 
dimensional mode and rotated until a de- 
sired projection is obtained. Then anterior 
and posterior planes are introduced to give 
a cross section of the body in the selected 
orientation. The digital data from this 
cross section are fed into a treatment 
planning program either through a direct 
interface or via punch cards or tape. The 
generated isodose curves can then be super- 
imposed on the image for a visual confor- 
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mation of their adequacy. Because each 
section can be accurately localized on the 
patient’s body by means of the standard 
coordinate system, more exact placement 
of treatment ports is possible. Progress of 
treatment can be followed by repeat 
scanning. 

We hope by this report to stimulate an 
interest in ultrasonic three-dimensional 
Imaging and, by such interest, to more 
rapidly define its ultimate place in clinical 
medicine. 


SUMMARY 


The ultrasound technique of imaging 
abdominal organs is presently limited to a 
two-dimensional representation. 

The method for three-dimensional dis- 
play of ultrasonic data presented here is 
based on computer processing of digitized 
data from multiple two-dimensional scans. 
The computer displays the total informa- 
tion in a perspective which can be visual- 
ized in 3 dimensions by most observers and 
simple modifications of the program will 
enable true stereoscopic images to be pro- 
duced. Rotation and editing of the image 
is possible. 

Requirements in hardware and personnel 
time are modest and should be within the 
means of most large hospitals. 

The system should be of immediate 
value in radiotherapy planning, but its 
ultimate place in clinical diagnosis and care 
requires more extensive and widespread 
evaluation. 


Sten Nørby Rasmussen, M.D. 
Ultrasonic Laboratory 
Department of Surgery H 
Gentofte Hospital 

DK-2900 Hellerup, Copenhagen 
Denmark 
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_ FIFTY-SIXTH ANNUAL MEETING 
OF THE AMERICAN RADIUM SOCIETY 


Tur Fifty-sixth Annual Meeting of the 
American Radium Society was held at 
the Maui Surf Hotel in Maui, Hawaii, 
April 21-25, 1974. The meeting, which was 
under the over-all direction of the President 
of the Society, Dr. Jerome M. Vaeth, was 
marked by a significant and important 
scientific program and by major decisions 
as to the over-all direction of the Society 
itself. 

At the Business Meetings of the Society 
held on April 23, 1974 and April 24, 1974, 
the membership unanimously reaffirmed 
the multidiscipline character of the Society. 
Specific recommendations were made to 
broaden the membership of the Society to 
include all specialties of oncology. Also, 
the Society reaffirmed the fact that the 
AMERICAN JOURNAL OF ROENTGENOLOGY, 
Rapium THERAPY, AND Nuciear MEDI- 
CINE was the official journal of the Society, 
and that specific changes would be imple- 
mented on January 1, 1975, requiring sub- 
scription only to the 3 issues containing 
the publication of papers presented at the 
meetings of the Society. 

Detailed discussion resulted in Jae 
for membership in the Society eliminating 
the 3 year waiting period following com- 
pletion of training and the necessity for 
submission of a thesis for membership. 
This was done in hopes of eliminating 
artificial barriers to membership, and also 
to stimulate younger members. 

The final major decision taken by the 
Society was the unanimous approval that 
no more than I meeting out of 4 would be 
held outside the continental limits of the 
United States. This latter decision has 
required a review of the meeting sites for 


future years. With this in mind, the meet- 
ing site for 1975 will be San Juan, Puerto 
Rico, for 1976, Vancouver, British Colum- 
bia, for 1977, Las Vegas, Nevada, and for 
1978, New Orleans, Louisiana. 

The Scientific Session began on Monday, 
April 22, 1974. In the President’s Address, 
Dr. Jerome M. Vaeth re-emphasized the 
role of radiation therapy in the develop- 
ment of the cancer center and, specifically, — 
elaborated on the development of the West 
Coast Cancer Foundation and its impact 
on cancer care in this northern California 
area, 

A Historic Symposium was chaired by 
Dr. Emanuel R. N. Grigg and dealt not 
only with the historic prospective of cancer 
care with specific reference to radiation 
therapy, but also with the development of 
new techniques in terms of diagnosis and 
treatment in cancer. Members of the sym- 
posium panel included Luther W. Brady, 
M.D., Klaas Breur, M.D., Robert L. 
Comis, M.D., Frederick W. George, M.D., 
Harold E. Johns, Ph.D., Malcolm H. 
McGavran, M.D., Theodore R. Miller, 
M.D., Milford D. Schulz, M.D., and Jus- 
tin J. Stein, M.D. 

The Resident Award Paper was pre- 
sented by Dr. A. Lee Dellon and was titled 
“Thymus-dependent Lymphocyte Levels 
During Radiation Therapy for Broncho- 
genic and Esophageal Carcinoma: Correla- 
tion with Clinical Course in Responders 
and Nonresponders.” Dr. Dellon dealt with 
the relationship between T-cell levels in 
patients with carcinoma of the lung and 
carcinoma of the esophagus correlating 
these levels with clinical tumor volume, 
tumor type, and the prognostic value that 
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might be associated with these levels. In 
his work, he was able to demonstrate that a 
return to a normal T-cell level was highly 
significant—a positive prognostic sign in 
squamous cell carcinomas of the lung. In 
adenocarcinomas of the lung, the findings 
were similar, but the evidence was not sta- 
tistically significant. As the stage of the 
tumor increases, the T-cell level is de- 
pressed. Also, T-cell level can be correlated 
with the potential for surgical cure. Dr. 
Dellon suggested that sequential monitor- 
ing of T-cell levels could give significant 
information with regard to the develop- 
ment of metastasis. When the metastases 
develop, T-cell levels are dramatically 
decreased. Similar results were found in 
adenocarcinomas of the lung. As T-cell 
levels are diminished, the question of 
metastasis becomes a greater probability, 
but as T-cell levels increase, the potential 
for cure becomes more probable. During 
radiation therapy, T-cell level monitoring 
can be very helpful in predicting response. 
If T-cell levels diminish before the comple- 
tion of radiation therapy, most patients 
develop metastasis within 2 months. Dr. 
Dellon suggested similar results in carci- 
nomas of the esophagus. This represented 
a significant and important contribution in 
the prediction of prognosis in lung and 
esophageal cancer. 

During the First Scientific Session, a 
symposium was held on renal carcinoma. 
Dr. George P. Annes and Dr. James L. 
Bennington of San Francisco dealt with 
the diagnostic radiographic features and 
the pathologic features relative to prog- 
nosis. Dr. Sameer Rafla discussed tumors of 
the upper urothelium in terms of natural 
history and the role of radiation therapy. 
He presented 41 cases of malignant tumors 
of the renal pelvis, 27 being transitional 
cell carcinomas, and 14 squamous cell 
carcinomas. The transitional cell carci- 
nomas spread primarily to the ureter fol- 
lowed closely by the renal bed and bladder. 
Squamous cell carcinomas spread primarily 
through the renal bed followed by the 
draining lymph nodes. The results of treat- 
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ment and factors influencing them were 
discussed indicating that transitional cell 
carcinomas faired better in terms of 5 year 
survivals (25 per cent) than squamous cell 
carcinomas (15 per cent). The Io year 
results were 7 and 20 per cent respectively. 
Dr. Rafla pointed out that these tumors 
are responsive to radiation therapy, pro- 
vided adequate dosage is delivered to the 
relevant volume within the proper time 
period. 

Mr. Bowen Keller presented the ratio- 
nale and technique for preoperative irradi- 
ation in renal cancer. The suggestion was 
made that the combination of radiation 
therapy and surgery was more effective 
than nephrectomy alone in the treatment 
of renal cancer. Data on 300 patients were 
presented with 155 being treated preopera- 
tively. These data were from the National 
Renal Study and detailed analysis of radi- 
ation treatment plans with the frequency of 
their use was presented. 

The Second Scientific Session was held 
Tuesday, April 23, 1974. Pathologic fea- 
tures of soft tissue sarcomas were presented 
by Dr. Robert A. Jeffrey, Jr. of San Fran- 
cisco, California. Dr. Carlos H. Fernandez 
discussed the coordinated treatment plan 
for childhood rhabdomyosarcoma, present- 
ing 103 children treated at the M. D. 
Anderson Hospital in the interval from 
1950 to 1972. Eighty patients were evalu- 
able at 3 years with an over-all 74 per cent 
of 23 patients receiving combined treat- 
ment being free of disease at 3 years com- 
pared with 42 per cent of 57 patients when 
other therapy techniques were used. This 
improvement was most evident when the 
primary site was the head and neck. The 
coordinated treatment programs suggested 
were radiation therapy delivering 5,500 to 
6,000 rads tumor dose in 5 to 6 weeks, in 
conjunction with chemotherapy utilizing 
weekly vincristine, intermittent courses of 
actinomycin, and daily or high dose sched- 
ules of cyclophosphamide. 

Dr. J. G. Fortner and his associates from 
New York presented a multidisciplined 
approach to the management of sarcomas 
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of the thigh. They pointed out that soft 
tissue sarcomas affect the thigh more com- 
monly than any other site, making a mod- 
ern multidisciplined approach including 
limb preservation possible in an increasing 
proportion of patients. Chemotherapy per- 
fusion of the isolated extremity combined 
with muscle group resection was the pro- 
gram suggested. The chemotherapy pro- 
gram included adriamycin and methyl 
CCNU along with radiation therapy. Data 
were presented demonstrating that with 
wide soft part treatment, 5 year results of 
ço per cent were obtained with Io year 
results of 49 per cent. These compared with 
the results obtained by amputation of 42 
per cent at § years and 32 per cent at Io 
years. Only 10 per cent of the patients sub- 
jected to soft part resection in the series 
failed to achieve local control if previously 
untreated. 

Dr. Robert D. Lindberg and associates 
presented the role of surgery and postopera- 
tive radiation therapy in the treatment of 
soft tissue sarcomas in adults. In the 
interval from 1954 through 1970, 97 pa- 
tients were treated by simple excision and 
postoperative megavoltage radiation ther- 
apy. The local recurrence rate of soft tissue 
sarcomas in patients treated by this tech- 
nique was significantly reduced. 

Dr. Julian P. Smith and his associates 
presented a program for combined irradi- 
ation and chemotherapy for sarcomas of the 
pelvis. Thirty-eight women with recurrent, 
metastatic, or advanced sarcoma of the 
pelvis were treated with combined irradi- 
ation and chemotherapy. Fourteen of the 
patients remained alive and free of recur- 
rence 8 months to 6 years after completion 
of the treatment. Six of these patients had 
metastatic sarcoma in the abdomen or the 
chest when treatment was started, 2 had 
recurrent sarcoma in the pelvis, and 6 had 
advanced sarcoma and were treated pri- 
marily with combined irradiation, chemo- 
therapy and surgery. The combined treat- 
ment program offered significant and 1m- 
portant contributions to the management 
of this problem. 
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Dr. William A. Caldwell presented on 
behalf of Dr. Burton Speiser and associates 
their study on malignant metastasizing 
fibrous histiocytoma with a presentation of 
6 cases. These patients were studied clini- 
cally and pathologically at the University 
of Rochester, New York. Radiation doses 
of 2,000 to 5,500 rads were used for primary 
metastatic sites, following limited surgical 
procedures in 4 cases. Postirradiation 
specimens demonstrated changes consistent 
with maturation of the neoplastic histio- 
cytes into more mature differentiated col- 
lagen formers. Specimens obtained in non- 
treated areas or from nontreated patients 
did not show these effects. The differenti- 
ation of the malignant elements toward 
benign elements in the irradiated areas 
suggests that radiation therapy has the 
potential for eradication of both the pri- 
mary and metastatic lesions in malignant 
fibrous histiocytoma at therapeutically ac- 
ceptable dose levels. 

Dr. M. H. Shiu reported on the results of 
surgical and radiation treatment ın liposar- 
comas of the extremities. Ninety-six pa- 
tients with primary operable liposarcoma 
of the extremities were seen in the interval 
from 1949 to 1967 at the Memorial Sloan- 
Kettering Cancer Center. Soft tissue part 
resection was attempted in all cases and 
radiation therapy was employed in 43 of 
the 96 patients. This was used as an ad- 
junctive therapy to surgical excision 1n 32 
cases, and for distant metastasis in 11. The 
survival rate for soft tissue part resection 
at 5 years was 62 per cent versus 39 per cent 
for amputation, and at Io years §1 per cent 
versus 30 per cent. Five and Io year survival 
rates for all patients regardless of therapy 
were 53 per cent and 44 per cent with the 
local recurrence rate of 6 per cent. The 
author suggests that external irradiation 
is of definite value in the control of bulky 
tumors, locally recurrent cases, and for 
certain distant metastatic sites. Amputa- 
tion might not be necessary in some 1n- 
stances. 

In the second portion of the Second 
Scientific Session, a program on malignant 
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bone tumors was given with Dr. George P. 
Annes presenting the diagnostic radio- 
graphic considerations and Dr. Robert A. 
Jeffrey presenting the pathologic con- 
siderations. 

Dr. H. O. Hustu and associates reviewed 
Ewing’s sarcoma with information relative 
to local recurrence and distant metastases 
after concurrent irradiation and chemo- 
therapy. Twenty-one children with clini- 
cally localized Ewing’s sarcoma were treated 
in this manner. Of 14 patients treated over 
2 years ago, g are alive without evidence of 
disease and 5 have died of the disease. Of 
the remaining 7 patients, all of whom were 
treated less than 2 years ago, 6 are alive 
without evidence of disease and 1 has died. 
The results indicate that irradiation given 
concurrently with chemotherapy reduces 
the incidence of local recurrences and dis- 
tant metastases. This is associated with 
improved survival. 

Dr. Thomas C. Pomeroy and Dr. Ralph 
E. Johnson presented the prognostic fac- 
tors for survival in Ewing’s sarcoma. In- 
creased survival has resulted from the 
aggressive use of adjuvant chemotherapy. 
The analysis of 66 consecutive cases ad- 
mitted to the National Cancer Institute 
indicates the significance of certain prog- 
nostic factors in future treatment planning. 
The site of the primary lesion and the age 
at diagnosis appear to be the most reliable 
indicators. Sex, constitutional symptoma- 
tology, histopathologic criteria, immuno- 
logic competency, and menarche in the 
female are less well-defined but nonetheless 
provocative variables of potential impor- 
tance for the evolution of optimal therapeu- 
tic management of this disease. 

Dr. Ralph E. Johnson and Dr. Thomas C. 
Pomeroy also presented the evaluation of 
therapeutic results and mechanisms of 
treatment failure in Ewing’s sarcoma. The 
management for Ewing’s sarcoma is based 
upon the premise that although metastases 
are not detectable, the disease should be 
recognized as systemic despite clinically 

“early” presentation. Based on this philoso- 
phy, a progressively modified therapeutic 
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approach has been rewarded with improv- 
ing survival rates for 66 patients treated at 
the National Cancer Institute. The results 
now approach a şo per cent long-term 
survival for patients without clinical evi- 
dence of metastases at diagnosis and an 
impressive prolongation of survival for 
patients with obvious metastases on initial 
presentation. 

Dr. Justin J. Stein presented a clinical 
report of 50 cases of osteogenic sarcoma 
treated at the UCLA Center for Health 
Sciences from 1955 to 1972. The methods 
of treatment and end results were dis- 
cussed, indicating the value of combined 
treatment techniques. 

The Third Scientific Session occurred on 
Wednesday, April 24, 1974. A symposium 
on malignant brain tumors was presented 
with Dr. George P. Annes giving the diag- 
nostic radiographic features and Dr. Robert 
A. Jeffrey, Jr. the pathologic considerations. 

Dr. Claude Y. Chong and associates pre- 
sented radiation therapy for brain stem 
tumors. In the interval from 1960 to 1973, 
96 patients were seen, with 6 demonstrat- 
ing errors in diagnosis. Histologic diagnosis 
was obtained in 17 at the time of operation 
or at autopsy. Triad of signs were: cranial 
nerve deficits; pyramidal tract signs; and 
cerebellar signs. All patients received 
steroid treatment, 8 being treated with 
conventional voltage techniques and 82 by 
supervoltage techniques. The greatest inci- 
dence of death occurred during the first 
year with 10 of 52 patients surviving 5 
years. The factors significant to prognosis 
were: histology; radiation dosage; field 
sizes for radiation therapy; and length of 
period with symptoms and signs. Age and 
sex had no influence on prognosis. 

Dr. William L. DeGinder presented a 
program on the enhancement of therapeutic 
ratio in radiation therapy of brain neo- 
plasms. He suggested that combined chemo- 
therapy and radiation therapy strives for 
and succeeds in small gains in the treatment 
of brain malignancy. The over-all limiting 
factor, however, was the tolerance of nor- 
mal tissues. 
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Dr. Gerald A. King and Dr. Robert H. 
Sagerman presented 26 patients with 
medulloblastoma treated postoperatively 
at the State University of New York, 
Upstate Medical Center. Fields encom- 
passing the entire cerebral spinal axis were 
utilized, with currently acceptable pro- 
grams of radiation therapy. The 5 year 
survival was 40 per cent. However, three 
of the long-term apparent disease-free 
survivors (6, 6, and 7 years) developed 
recurrence of disease. Data to explain the 
reason for failure were given. 

The second portion of the Third Scien- 
tific Session was devoted to a discussion of 
salivary gland tumors. Dr. Robert A. 
Jeffrey, Jr. dealt with the pathology of 
salivary gland tumors. 

Dr. Richard H. Jesse and associates pre- 
sented data on carcinomas of the parotid 
gland. Until 1965, an aggressive program 
of surgery was followed at the M. D. 
Anderson Hospital, but after 1965 surgery 
has been combined with radiation therapy. 
Data with regard to 125 patients treated 
in the interval from 1944 to 1965 were pre- 
sented. The ultimate fate of these patients 
depends upon the local control of the disease 
and this is emphasized by the fact that 72 
per cent of the patients developing distant 
metastases also had local recurrences. Dr. 
Jesse reinforced the evidence that radi- 
ation therapy will increase the local con- 
trol of tumor of the more aggressive histo- 
logic types, such as high-grade muco- 
epidermoid, adenoid cystic, malignant 
‘mixed, and anaplastic lesions. Indications 
for postoperative radiation therapy were: 
tumors of highly malignant character; 
invasion of bone, skin, or muscle; positive 


regional lymph nodes following resection 


of recurrent tumor; tumors of the deep lobe 
of the parotid; gross residual disease fol- 
lowing surgical resection; and tumor ad- 
jacent to the facial nerve. 

Dr. Kent J. Rossman presented the role 
of radiation therapy in carcinoma of the 
parotid. A retrospective study of 47 pa- 
tients seen at Ohio State University Hos- 
pital showed a 72 per cent § year survival 
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for surgery alone, 25 per cent § year sur- 
vival for radiation therapy plus surgery, 
and 20 per cent 5 year survival for irradi- 
ation alone. Dr. Rossman indicated that 
survival was dependent upon the extent 
of the disease and tumor histology. The 
poorest survivors were found in those who 
had squamous cell carcinomas or undif- 
ferentiated lesions of the parotid. Of sig- 
nificant importance also was the fact that 
NSD doses greater than 1,800 rads were 
associated with 100 per cent control. 

The Janeway Lecturer was Dr. Milford 
D. Schulz, Professor of Therapeutic Radi- 
ology at Harvard Medical School. His 
subject was “The Supervoltage Story.” Dr. 
Schulz gave a broad, in-depth study of the 
development of supervoltage apparatus in 
the world. During his lecture, he presented 
early research work with laboratory note- 
books and laboratory data as well as in- 
formation relative to the newest machines. 

The Fourth Scientific Session was held 
on Thursday, April 25, 1974. Dr. Carlos A. 
Perez and associates presented the effects 
of regional lymphadenectomy on tumor 
cure with experimental observations in 
normal and previously cured mice, using a 
transplanted murine lymphosarcoma. Pre- 
vious experiments showed that lymphad- 
enectomy or irradiation of the regional 
lymph nodes significantly decreased cure 
rates when these procedures were per- 
formed between 4 days prior to the subcu- 
taneous transplantation of Gardner lym- 
phosarcoma or § days following transplan- 
tation. The data presented by Dr. Perez 
further supported the concept that the 
integrity of the regional lymph nodes is 
paramount to the initiation of an effective 
immune response in this particular tumor. 

Dr. William M. Wara and associates 
presented the data on immunosuppression 
following radiation therapy for carcinoma 
of the nasopharynx. Eleven patients have 
had prospective immunologic evaluation 
prior to and following definitive radiation 
therapy for nasopharyngeal carcinoma. 
Antibody mediated immunity was evalu- 
ated as well as thymic independent anti- 
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gens. Cell mediated immunity was also 
assayed along with serum IgA levels. 
Cellular immunity was severely depressed 
following irradiation, with an average total 
lymphocyte count of 698, depressed PHA 
stimulation, and decreased rosette forma- 
tion at 1 and 6 months. 

Professor Dr. K. Breur discussed the 
possibilities of clinical application of fast 
neutrons and the need for cooperative 
clinical trials. To determine the type of 
tumors in which local neutrons can be 
expected to be more advantageous, efforts 
should be made to use, apart from experi- 
mental laboratory studies, quantitative 
data on the differential effect in clinical 
models. He presented a study of pulmonary 
metastases to illustrate this point. 

Dr. Stanley E. Chism and Dr. Henry 
Keys presented data on a time/dose 
analysis of control and complications in 
carcinoma of the cervix. Three hundred 
and fifty patients were treated by radiation 
therapy from 1963 to 1972. The data were 
evaluated in terms of Ellis’s Nominal 
Standard Dose concept and also from the 
standpoint of the merits of lymphangiog- 
raphy, diagnostic selective lymphadenec- 
tomy, and extended field irradiation. 

Dr. Alvah J. Nelson discussed the indi- 
cations for adjunctive conservative extra- 
fascial hysterectomy in selected cases of 
carcinoma of the uterine cervix. He pointed 
out that there had been an increased use 
of this modality of treatment since 1954 
with 212 patients with either squamous cell 
or adenocarcinoma having had the treat- 
ment. In squamous cell carcinoma and 
adenocarcinoma, equivalent end results 
were achieved indicating that in certain 
situations this combined modality (extra- 
fascial hysterectomy and radiation therapy) 
was preferable to radiation therapy alone. 
These indications were: bulky intercervical 
lesions; pregnancy; fibroids; and positive 
endometrial biopsy. The incidence of com- 
plications from the conservative surgery 
and radiation therapy were 14.7 per cent, 
whereas the complication rate was 36.3 per 
cent when radiation therapy and radical 
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hysterectomy and lymphadenectomy were 
carried out. Dr. Nelson also suggested that 
adenocarcinoma is no longer considered a 
surgical problem, since the disease is sensi- 
tive to radiation therapy. 

Dr. John T. Fazekas and associates pre- 
sented a program of radiation therapy for 
Stage 1 and Stage 11 Hodgkin’s Disease. 
One hundred and forty-seven patients 
were presented, seen at Walter Reed Gen- 
eral Hospital between 1960 and 1970. The 
data indicate that as the volume of irradi- 
ation increased from involved sites to 
extended fields to the current policy of 
therapy, the 5 year disease-free survival 
increased from 55 per cent to over 95 per 
cent: 

Dr. Douglas S. Wong and associates 
discussed their experience with extranodal 
lymphomas of the head and neck. One 
hundred and twenty-eight Stage 1 and 
Stage 11 extranodal non-Hodgkin’s lym- 
phomas of the head and neck were pre- 
sented, having been treated definitively 
between 1944 and 1969. 

Dr. D. W. Kinne and associates gave an 
analysis of 62 cases of primary gastric 
lymphoma. Of these cases, 9 were lympho- 
sarcomas, I Hodgkin’s disease, and 49 
reticulum cell sarcomas. The 5 year sur- 
vival without disease in those patients 
treated by biopsy and radiation therapy 
was 6 per cent; where surgical resection 
alone without postoperative radiation ther- 
apy or chemotherapy was used, the 5 year 
survival was 32 per cent; and in those pa- 
tients treated by surgical resection plus 
postoperative adjunctive radiation therapy, 
the 5 year survival was 45 per cent. The 
data indicate that surgical resection of 
primary gastric lymphoma with postopera- 
tive radiation therapy is the treatment of 
choice for primary gastric lymphoma. 

Dr. Jack J. Schneider and associates pre- 
sented data on the control by radiation 
therapy alone of nonfixed clinically positive 
lymph nodes from squamous cell carcinoma 
of the oral cavity, oropharynx, supraglottic 
larynx and hypopharynx. One hundred and 
ninety-one patients were studied, treated 
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by external irradiation alone, and a dose 
response analysis was made relating size 
and multiplicity of lymph nodes. 

Dr. J. H. Kim and Dr. B. Hilaris pre- 
sented a clinical experience with the use of 
encapsulated iodine 125 sources in inter- 
stitial tumor therapy. The clinical experi- 
ence in gI patients with metastatic carci- 
noma of the neck lymph nodes implanted 
with I-125 (54 patients), Ir-192 (14 pa- 
tients), and Rn-222 (23 patients) was 
presented. It is suggested that I[-125 
sources are adequate and effective and 
compare well to other radionuclides used. 
The over-all local tumor control rates in 
patients treated with J-125 and Rn-222 
seeds were 76 per cent and 61 per cent. 
The local complication rates were I9 per 
cent and 30 per cent, respectively. 

Dr. Eric P. Weber presented a progress 
report in the treatment of carcinoma of the 
breast by definitive radiation therapy. One 
hundred cases of regional, potentially 
curable, breast malignancy were treated at 
the Joint Center for Radiation Therapy 
from July 1, 1968 to June 30, 1973. They 
were treated with megavoltage radiation 
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and supplementary Ir-192 implantation in 
the area of residual disease. At the point 
of evaluation, there were no local failures 
in those patients who had Stage 1 and Stage 
ir disease, and there had been a high per- 
centage of local control in those patients 


with clinical Stage m1 disease. The author 


concluded that the survival is similar to 
other treatment techniques and that this 
might be an adequate substitute for radical 
mastectomy. 

The Fifty-sixth Annual Meeting of the 
American Radium Society was also marked 
by outstanding social events including a 
Welcoming Reception, a Luau, the Annual 
Banquet, and other entertaining social 
activities. Credit must be given to the 
Arrangements Committee under the chair- 
manship of Dr. Carl W. Boyer and to Dr. 
Jerome M. Vaeth for arranging an excel- 
lent scientific program. Special credit is 
due to Mr. Lee Kirkland for his devoted 
and continuing efforts in making the meet- 
ing such an outstanding success. 

Lutuer W. Brapy, M.D. 


Chairman, Publication Committee 
of the American Radium Society 
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NATIONAL RESEARCH COUNCIL 


COMMITTEE ON RADIOLOGY, DIVISION OF MEDICAL SCIENCES 
Picker Foundation Awards, 1974—1975 


N behalf of the James Picker Founda- 
tion, the National Research Council 
(NRC) announces the awarding of 14 
fellowships and grants, which are renewals 
for work already in progress. Six are being 
given for the first time, and 4 pilot grants 
are also awarded. 
Those selected to participate in the pro- 
gram for the 1974-1975 academic year are: 


JAMES PICKER FELLOWSHIPS IN 
ACADEMIC RADIOLOGY 


Dr. Eric L. Effmann, in his first year as 
a James Picker Fellow, will investigate 
the developing lung by radiographic tech- 
niques with major emphasis on the study 
of vertebrate embryology and mastery of 
techniques in classical and experimental 
embryology. The work will be done under 
the sponsorship of Dr. Richard H. Green- 
span, at Yale University School of Medi- 
cine, 

Dr. Samuel J. Hessel’s first 9 months of 
his fellowship program will be spent in the 
cardiac catheterization and angiography 
laboratories of Harvard Medical School and 
Peter Bent Brigham Hospital, working in 
the areas of myocardial and coronary phys- 
iology and angiography under the sponsor- 
ship of Dr. Herbert L. Abrams. The re- 
maining 3 months will be spent at Chil 
dren’s Hospital Medical Center, Boston. 

Dr. Anne G. Osborn, an academic 
trainee in diagnostic radiology at the 
National Institutes of Health, will conduct 
research, during this first year as a Picker 
Fellow, in self-instructional methods in 
diagnostic radiology using programmed 
instruction techniques and a learner-con- 
trolled, computer-assisted instruction sys- 
tem. Her work will be done at the Univer- 
sity of Utah College of Medicine and Medi- 
cal Center and the Division of Instructional 
Research, Development, and Evaluation 


at Brigham Young University, under the 
sponsorship of Dr. David G. Bragg. 

Dr. Richard M. Sigel, as a first-year 
Picker Fellow, will conduct investigations ~ 
of the microscopic and ultrastructural as- 
pects of cerebrospinal fluid production and 
absorption at Cornell University Medical 
Center under the sponsorship of Dr. John 
A. Evans and the supervision of Dr. D. 
Gordon Potts. 

Dr. Sam Silverman, a resident at the 
University of California School of Veteri- 
nary Medicine, Davis, has been awarded a 
Picker Fellowship to study the application 
of nuclear medical and special radiographic 
procedures to subhuman primates. The 
work will be done under the sponsorship of 
Dr. J. P. Morgan, veterinary medical 
director and chairman of the Department 
of Radiological Sciences at UCD. 

Dr. James Winter, as a first-year Picker 
Fellow in Academic Radiology, will study 
transverse tomography using holographic 
image reconstruction. His research will be 
done at the University of California at 
Los Angeles under the sponsorship of Dr. 
Gabriel H. Wilson, and the supervision of 
Dr. Moses A. Greenfield. The goal of his 
proposed research is the implementation of 
transverse axial tomography using coherent 
optical methods for the required computa- 
tion. 


ADVANCED FELLOWSHIPS IN 
ACADEMIC RADIOLOGY 


Dr. Jason C. Birnholz has been awarded 
his second-year Advanced Fellowship to 
continue his investigation of quantitative 
ultrasound with specific identification of 
intra-abdominal neoplasms by sonic imag- 
ing techniques. This work will be under the 
sponsorship of Dr. Juan M. Taveras at 
Massachusetts General Hospital, Harvard 
Medical School. 
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Dr. Conrade C. Jaffe was awarded a 


renewal of his fellowship, but, since he has 
been called to active duty by the U. S. 
Navy, the fellowship will be interrupted 
until Dr. Jaffe completes his service in the 
Navy. 

Dr. Charles A. Mistretta, during his 
third year as an Advanced Fellow, will con- 
tinue his investigation of new imaging 
techniques in diagnostic radiology under 
the sponsorship of Dr. John Juhl at the 
University of Wisconsin Medical School. 
His research during the past year has dealt 
primarily with use of storage tubes for 
catheter guidance in angiography, image 
enhancement using a multiple subtraction 
technique, and fluoroscopic dose reduction 
using pulsed x-rays and image storage. 


RESEARCH FELLOWSHIP 


Dr. Pejavar S. Rao, born in Alleppey, 
India, will spend his second year as a 
Research Fellow continuing his investiga- 
tion of the detection and delineation of soft 
tissue tumors under the direction of Dr. 
Earle C. Gregg at Case Western Reserve 
University. He has a well-prepared and 
sound research plan for enhancing the den- 
sity contrast of x- and gamma rays by 
counting Compton radiations at predeter- 
mined angles using the Case Western spiral 
scanner. 


SCHOLAR AWARDS 
Dr. Melvyn Korobkin’s second Scholar 


Award will enable him to continue his re- 
search, “Urographic and Angiographic 
Studies of Renal Ischemia,” at the Uni- 
versity of California Medical Center in San 
Francisco. 

Dr. James A. Nelson, with a second 
Scholar Award, will continue his investiga- 
tion of the problems associated with clin- 
ical use of oral and intravenous contrast 
media for visualization of gallbladder and 
biliary ducts. 


RESEARCH GRANTS 


Dr. Michael A. Davis, during his second 
Research Grant, will continue his attempts 
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to develop techniques for the labeling of 
autologous lymphocytes, granulocytes, and 
platelets with technetium and to evaluate 
the products as imaging agents for use in 
diagnostic nuclear medicine. 

Dr. Norman A. Frigerio has been 
awarded a second-year Research Grant to 
investigate the localization of radiolabeled 
compounds in spontaneous and induced 
malignancies. This research involves 3 
types of murine tumors: Krebs Ascites 
transplanted as a sarcoma; 3-methylchol- 
anthrene-induced squamous cell carcinoma; 
and the C3H/Hej spontaneous mammary 
adenocarcinoma. 

Dr. E. Stephen Garnett, with a second 
Research Grant, will continue to work at 
McMaster University, Hamilton, Ontario, 
to develop [F'*|-3, 4-dihydroxy-5-fluoro 
phenylalanine ([F"3]-fluoro-DOPA) as a 
radiopharmaceutical with a specific activity 
high enough to make it useful as a brain- 
scanning agent in man, which will delineate 
vascular and neoplastic lesions with equal 
facility. 

Dr. Michael T. Gyepes of the Center for 
the Health Sciences in Los Angeles, Cali- 
fornia had the term of his first-year Re- 
search Grant deferred until this year. His ° 
research will involve evaluation of fetal 
circulation generally and in specific organ 
systems through angiographic techniques. 
Such evaluations will permit in vivo imag- 
ing of the fetal circulation with advanced 
recording techniques. 

Dr. John G. McAffee, Professor and 
Chairman of the Department of Radiology 
at the State University of New York Up- 
state Medical Center, supported by a sec- 
ond-year Research Grant, is to continue his 
work in the development of a new radio- 
pharmaceutical labeled with Tce, which 
can be safely administered to humans intra- 
venously and which will concentrate in the 
normal myocardium sufficiently well to 
demonstrate areas of infarction as filling 
defects. 

Dr. Salvador Treves, born in Buenos 
Aires, Argentina, is now the head of the 
Division of Nuclear Medicine of the Chil- 
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dren's Hospital Medical Center in Boston, 
Massachusetts. With this second-year Re- 
search Grant, he plans to investigate radio- 
nuclide assessment of regional lung func- 
tion in babies and small children using a 
radioactive gas (xenon 133), a gamma scin- 
tillation camera, and an on-line dedicated 
digital computer. 

Dr. Jack Wittenberg, in the Department 
of Radiology at Boston University School 
of Medicine, with a second-year Research 
Grant, will study infusion cholangiography 
to determine the precise dose and rate of 
delivery of iodipamide (Idp) needed for 
optimal opacification of the biliary tract 
for both a normal animal and one with 
biliary obstruction. 

Dr. Gerald L. Wolf, at the University 
of Nebraska Medical Center, has been 
awarded a second-year Research Grant to 
investigate a micro-electrode study of con- 
trast-agent-induced arrhythmias. The over- 
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all goal of his project is to elucidate, at 
cellular level, the mechanisms of cardiac 
arrhythmias produced by contrast agents. 


PILOT STUDY GRANTS 


Dr. Harold A. Baltaxe of Cornell Uni- 
versity Medical College has received a 
pilot grant to study intravenous hepato- 
splenography. 

Dr. Patrick J. Conte’s pilot grant will be 
used to investigate combined hyperbaric 
oxygen and P% therapy for skeletal me- 
tastases from breast carcinoma. His work 
will be done at the Saint Barnabas Medical 
Center. 

Dr. Donald L. King will study three- 
dimensional, computer-assembled ultra- 
sonic imaging of the heart at Columbia 
University. 

Dr. Frank F. Zboralske, Stanford Uni- 
versity, will be investigating the electrical 
and motor properties of gastric sling fibers. 
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NATIONAL COUNCIL ON RADIATION PROTECTION 
AND MEASUREMENTS (NCRP) 


HE National Council on Radiation 
Protection and Measurements has just 
published NCRP Report No. 41, Specifica- 
tion of Gamma-Ray Brachytherapy Sources. 
Brachytherapy is a method defined as 
radiation therapy in which an encapsulated 
source or a group of such sources is utilized 
to deliver gamma or beta radiation at a dis- 
tance up to a few centimeters either by 
surface, intracavitary, or interstitial appli- 
cation. 

Various encapsulated radionuclides that 
emit gamma rays are used in brachyther- 
apy in the same manner as, and frequently 
substitutes for, radium sources. Except for 
radionuclides that emit low energy gamma 
photons, the relative distribution of ab- 
sorbed dose around such substitutes is fre- 
quently given with an accuracy sufficient 
for medical purposes, when the dose distri- 
bution is calculated from available radium 
dosage tables. Because radium dosage 
tables have been available and used for 
many years, many radiation therapists 
wish to retain them to determine the rela- 
tive dose distribution produced by other 
radionuclides. However, calculation of ab- 
solute dosage requires an appropriate quan- 
titative specification of the particular 
brachytherapy source. The new report car- 
ries the NCRP’s recommendations for this 
specification. 

Presently, encapsulated radionuclides are 
being specified in terms of the activity of 
the radionuclide, in terms of the equivalent 
mass of radium, or in terms of the exposure 
rate at a specified distance from the source. 
The new report examines each of these 
methods of specification and develops 


recommendations on the method of speci- 
fication consideréd to be appropriate. The 
report resulted from the Council’s belief 
that a single well defined method of speci- 
fication for sealed sources will be advan- 
tageous for both the users and suppliers of 
such sources. 

The present report was prepared by the 
Council’s Scientific Committee 27 on Speci- 
fication of Radium Substitutes. Serving on 
the Committee during the preparation of 
this report were: Chairman, Marvin M. D. 
Williams; Meméers, Ivan M. Grotenhuis, 
Antolin Raventos, Robert J. Shalek; Con- 
sultants, John G. Beach, L. Thomas Dill- 
man, Robert O. Gorson, John Hale, Robert 
Loevinger, Herbert M. Parker, Walter S. 
Snyder, Nagalingam Suntharalingam, and 
Harold O. Wyckoff. 

The officers of the NCRP are: Lauriston 
S. Taylor, President; E. Dale Trout, V1ce 
President; and W. Roger Ney, Executive 
Director. 

Copies of NCRP Report No. 41, “Speci- 
fication of Gamma-Ray Brachytherapy 
Sources,” can be purchased at the following 
prices: I through 99 copies, each copy 
$3.00; 100 through 999 copies, each copy 
$2.25; and 1,000 or more copies, each copy 
$1.50. Individuals and organizations al- 
ready on the NCRP Publications Standing 
Order List will receive copies of the new 
report automatically and be invoiced for 
their order. Others may purchase copies 
of the new report, or place their name on 
the Standing Order List, by directing 
their order or request to: NCRP Publi- 
cations, P.O. Box 30175, Washington, D.C. 
20014. 
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I.A.E.A. CATALOGUE OF RADIATION 
DOSIMETRY DATA 


T me catalogue, published by the Inter- 
national Atomic Energy Agency 
(I.A.E.A.) in Vienna, contains a compre- 
hensive list of practical radiotherapy phys- 
ics information culled from Departments of 
Radiology and Radiobiology throughout 
the world. The Agency acts as a clearing 
center for these data as part of its general 
commitment to disseminate information on 
radioisotopes and other radiation sources in 
order to assist its Member States to gain 
the knowledge needed for their proper ap- 
plications of ionizing radiations in medi- 
cine. Originating some 30 years ago in 
Great Britain as the Diagrams and Data 
Scheme of the Hospital Physicists’ Associ- 
ation, this activity was taken over by the 
I.A.E.A. in 1963, and the current cata- 
logue, last revised in 1970, contains some 
hundreds of individual items. These con- 
sist mainly of isodose charts for beams of 
x rays and of cobalt 6o and cesium 137 
gamma rays, and of dose distributions 
around standard radium containers. Data 
such as the attenuation coefficients for 
photons in various materials over a wide 
range of energies are also included. Items of 
data are made available in the form of 
transparencies, as photostat copies, and in 
certain cases as microfilm, to all dona fide 
users in accordance with the Royal So- 
ciety’s Fair Copying Declaration, on a 
nonprofit-making basis. 
The Agency recently invited me (D. E. A. 
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Jones) to undertake the revision and up- 
dating of the 1970 catalogue and I have 
contracted with their Division of Life Sci- 
ences to collect and evaluate the data 
needed and to extend the scope of the cata- 
logue. The additional information will, it is 
hoped, include depth dose charts for neu- 
tron beams and dose distributions for 
brachytherapy containers of artificial radio- 
isotopes. Broad beam attenuation data are 
also needed for all the appropriate photon 
and neutron energies, in media of interest 
for the purposes of radiation protection in 
building construction. 

This announcement will, it is hoped, 
stimulate the interest of those workers in 
the field of ionizing radiation in medicine to 
submit such data as they may have accu- 
mulated (or expect to obtain shortly) and 
which appears to be suitable for inclusion 
in the catalogue. Actual charts, tables or 
data in other forms should not be trans- 
mitted at this stage. The details should be 
addressed to D. E. A. Jones, 147 Cassio- 
bury Drive, Watford, Hertfordshire, U. K. 
Every entry in the catalogue will make 
reference to the author or the institution of 
origin. 

For those readers as yet unfamiliar with 
the I.A.E.A. Catalogue, the current issue 
will be sent gratis upon application to the 
International Atomic Energy Agency, Do- 
simetry Section, Kärntner Ring 11, P. O. 
Box §90, A-1011 Vienna, Austria. 
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ASSOCIATION OF UNIVERSITY 
RADIOLOGISTS 


At the Annual Meeting of the Associa- 
tion of University Radiologists held in New 
York City, New York in May of 1974, the 
following officers were elected: President, 
Melvyn H. Schreiber, M.D., Galveston, 
Texas; President-Elect, Richard H. Green- 
span, M.D., New Haven, Connecticut; and 
Secretary-Treasurer, Mark M. Mishkin, 
M.D., The Graduate Hospital, University 
of Pennsylvania, Philadelphia, Pennsyl- 
vania. 

The 23rd Annual Meeting will be held in 
San Diego, California, May 4-6, 1975. 

Information concerning that meeting 
may be obtained from Dr. Elliot Lasser, 
Department of Radiology, University of 
California, San Diego, California 92103. 


SYMPOSIUM ON GENERAL 
DIAGNOSTIC RADIOLOGY 

The Department of Diagnostic Radiol- 
ogy of the Lahey Clinic Foundation an- 
nounces a “Symposium on General Diag- 
nostic Radiology” to be held at the Copley 
Plaza Hotel, Boston, September 13-14, 
1974. 

The Course is credited by the AMA for 
14 hours Category 1 credit. 

For further information, please contact: 
Carl R. Larsen, M.D., Program Chairman, 
Department of Radiology, Lahey Clinic 
Foundation, 605 Commonwealth Avenue, 
Boston, Massachusetts 02215. 


POSTGRADUATE COURSE ON THE 
GENITOURINARY TRACT 

A Postgraduate Course on the Genito- 
urinary Tract will be held at the Barbizon 
Plaza Hotel in New York City, October 
7-9, 1974- 

The Course is sponsored by the Depart- 
ment of Radiology, The New York Hospi- 
tal-Cornell Medical Center. 


For further information, please contact: 
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John A. Evans, M.D., Department of 
Radiology, The New York Hospital-Cor- 
nell Medical Center, 1300 York Avenue, 
New York, New York 10021. 


POSTGRADUATE COURSE IN 
RADIOLOGY OF BONE 


Harvard Medical School 


A Postgraduate Course in Radiology of 
Bone will be sponsored by Dr. Herbert L. 
Abrams and Dr. Harry T. Griffiths and the 
Harvard Medical School, October 14-18, 
1974. 

This Course will revise the radiology of 
bone disease in relationship to its funda- 
mental pathology and clinical relevance. 
The Course is intended to complement 
other courses on the Radiology of the 
Skeletal System, by approaching bone dis- 
ease from a clinical, orthopedic and patho- 
logic point of view. The lectures have been 
drawn from those specialties as well as from 
radiology—both local and distant. 

The course is directed at specialists in 
radiology, pathology and orthopedics. 

Please send enquiries to: Associate Dean, 
Harvard Medical School, Department of 
Continuing Education, 25 Shattuck Street, 
Boston, Massachusetts 02115. 


REFRESHER COURSE ON RADIOLOGY 
OF CHEST DISEASES 

The University of Toronto, Faculty of 
Medicine, Division of Postgraduate Med- 
ical Education and the Department of 
Radiology will sponsor a Postgraduate 
Refresher Course on the Radiology of 
Chest Diseases at Mount Sinai Hospital, 
Toronto, Ontario, October 25 and 26, 1974. 

The Course will include a series of sym- 
posia. Some of the topics will be as follows: 
I. Diffuse Lung Disease; II. Obstructive 
Lung Disease; III]. Pulmonary Vascular 
Disease; and IV. The Chest and the Inten- 


sive Care Unit. There will also be a panel 
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on The Investigation of the Unknown 
Lesion. 

The Guest Faculty members are to be 
Dr. Robert G. Fraser, Diagnostic Radiolo- 
gist-in-Chief, Royal Victoria Hospital, 
Montreal and Dr. Richard Greenspan, Pro- 
fessor and Chairman, Department of Radi- 
ology, Yale University. 

For further information, please contact: 
The Director, Division of Postgraduate 
Medical Education, Medical Sciences 
Building, University of Toronto, Toronto, 
Ontario, Canada, MsS 1A8. 


SYMPOSIUM ON LATE CONSEQUENCES 
OF SUCCESSFUL CANCER THERAPY: 
PROVEN AND POTENTIAL 

A Symposium on this topic will be held 
at the Sheraton Olympic Villas, Orlando, 
Florida, January 9-11, 1975. 

The Symposium is sponsored by the 
Clinical Cancer Investigation Review Com- 
mittee of the National Cancer Institute, 
and its Program Chairman is Giulio J. 
D’Angio, M.D., Memorial-Sloan Kettering 
Cancer Center, New York, New York. 

The meeting is open to all physicians in- 
terested in cancer therapy. There is no 
registration fee. 

For further information, please write to: 
Audrey E. Evans, M.D., Director, Divi- 
sion of Oncology, The Children’s Hospital 
of Philadelphia, 18th and Bainbridge 
Streets, Philadelphia, Pennsylvania 19146. 


POSTGRADUATE COURSE IN 
DIAGNOSTIC RADIOLOGY 

The New York Hospital-Cornell Med- 
ical Center is sponsoring a 4 day Postgradu- 
ate Course in Diagnostic Radiology at the 
King’s Inn and Golf Club in Freeport, 
Grand Bahama Island, Bahamas, February 
10-13, 1975. 

Scientific sessions dealing with the gas- 
trointestinal and genitourinary tracts, 
skeletal system, chest and pediatrics will be 
held from 8:30 A.M.—1:00 P.M. each day. 
Special emphasis will be placed on the ana- 
tomic and pathologic correlation. 

For further information, please contact: 
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John A. Evans, M.D., Department of 
Radiology, New York Hospital-Cornell 
Medical Center, 1300 York Avenue, New 
York, New York 10021. 


REFRESHER COURSE IN 
CARDIAC RADIOLOGY 


A Refresher Course in Cardiac Radiology 
will be held by the North American Society 
for Cardiac Radiology in Williamsburg, 
Virginia, March 2-6, 1975. 

A distinguished faculty will conduct 
seminars covering the radiology of acquired 
and congenital heart disease and its clinical 
implications. 

For further information, please write to: 
Klaus Ranninger, M.D., Medical College 
of Virginia, MCV Station, Box 2, Rich- 
mond, Virginia 23298. 


INTERNATIONAL SOCIETY 
OF LYMPHOLOGY 


The Fifth International Congress of 
Lymphology will be held in Buenos Aires, 
Argentina and Rio de Janeiro, Brazi, 
March 23-29, 1975. 

Sessions dealing with the following ‘ibe 
ics will be presented: Lymphatics and Im- 
munology; Lymphomas; Lymphatic Dis- 
semination of Cancer; Lymphedema and 
Chylous Refluxes; Medical and Surgical 
Treatment; Basic Lymphology; Anatomy 
and Physiology of the Lymphatic System; 
Progress on Lymphangiography. 

Deadline for abstracts is October 1974. 

The President of the Society is P. Ruben 
Koehler, M.D., Department of Radiology, 
University of Utah Medical Center, Salt 
Lake City, Utah 84132. 

For further details, please contact: 
Carlos M. Grandval, M.D., Austria 2626, 
Buenos Aires, Argentina, or Rubens C. 
Mayall, M.D., C.P. 1822, ZC-oo Rio de 


Janeiro, Brazil. 
INTERNATIONAL SYMPOSIUM ON CANCER 
OF THE HEAD AND NECK 
An International Symposium on Cancer 


of the Head and Neck sponsored by the 
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Foundation International Cooperation in 
the Medical Sciences will be held at Mon- 
treux, Switzerland, April 2—4, 1975. 

The Honorary Committee is under the 
Chairmanship of L. Clodius, M.D., Zürich. 

Those who intend to present a paper are 
kindly invited to submit an abstract of 
maximum 300 words before December 31, 


1974 to the Program Secretary, at The 
Hague. 

The Secretariat of the Symposium meet- 
ing is at Rue de la Paix 11, P.O. Box 236, 
1820 Montreux Vd., Switzerland. 

The U.S.A. information office is at The 
Upton Federal Building, 6609 Reisterstown 
Road, Baltimore, Maryland 21215. 


It is with deep regret that we announce the death of John 
Paul Medelman, M.D., of White Bear Lake, Minnesota, 


distinguished member and past president of the American 
Roentgen Ray Society, in St. Paul, Minnesota on July 6, 1974. 
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BOOK REVIEWS 


RapioLocic EXAMINATION OF THE URINARY 
Tract. By Howard M. Pollack, M.D., Asso- 
ciate Professor of Radiology, Temple Univer- 
sity School of Medicine, and Director, De- 
partment of Radiology, Episcopal Hospital, 
Philadelphia, Pa. Reprinted from Karafin 
and Kendall’s Urology, Volume I in Practice 
of Surgery. Cloth. Pp. 164, with 145 illustra- 
tions. Price, $8.50, Harper & Row, Pub- 
lishers, Inc., 2350 Virginia Avenue, Hagers- 
town, Md. 21740, 1972. 

This introductory text (180 pages) by Dr. 
Pollack is reprinted from Karafin and Kendall’s 
Urology in. Practice of Surgery. It deals with the 
conduct and performance of most of the uro- 
radiologic examinations being performed for 
the study of the genitourinary tract. 

This is not a book of pathologic diseases, but 
rather a concise informed text with a lucid read- 
able style which provides an introduction to 
the subject of present day uroradiologic prac- 
tice. The application of the various diagnostic 
modalities and the interpretation of the results 
of these examinations is based on the theme 
that each study has a particular purpose and 
that the choice of each procedure should be 
applied with an approach designed to suit the 
individual case. | 

This book should be read by all trainees in 
Radiology, Urology, and Nephrology for a con- 
cise summary of the anatomy, physiology, and 
current status of radiologic investigative pro- 
cedures of the urinary tract. Certainly, all 
departments which run a training program in 
Radiology cannot afford to be without their own 
copy. 

Ricuarp C. Prister, M.D. 


FRACTION SIZE IN RapIoBIoLocy AND RADIO- 
THERAPY. Edited by Tsutomu Sugehara, 
M.D., Professor, Department of Experi- 
mental Radiology, Faculty of Medicine, 
Kyoto University, Japan; László Révész, 
M.D., Professor, Department of Tumor Biol- 
ogy, Karolinska Institutet, Medical School, 
Stockholm, Sweden; and Oliver C. A. Scott, 
Bt., British Cancer Council, London, En- 
gland. Cloth. Pp. 236, with some illustra- 
tions. Price, $23.00. The Williams & Wilkins 
Company, 428 E. Preston Street, Baltimore, 
Md. 21202, exclusive U. S. agents, 1974. 


Several decades ago the physicist assumed 
his predestined role in the medical aspects of 
Radiology. The radiation physicist determined 
how radiation could be safely utilized and ac- 
cepted the responsibility for teaching these 
developments to students of this fledgling 
specialty. It was only within the last decade, 
however, that the biologist was successful in 
producing his major contribution to Radiology 
—how radiation really works, that is, how it 
kills the cell. It is now the radiation biologist’s 
turn to establish his role in the education of the 
radiologist; especially when the latter becomes 
a radiation oncologist. 

This book contains the proceedings of a sym- 
posium on ‘‘The Size of Individual Dose Frac- 
tions in Radiobiology and Radiotherapy,” 
which was held in Kyoto, Japan, on February 
asth and 26th, 1972, and some invited papers 
by scientists and clinicians who did not partici- 
pate, but whose work is closely related to the 
subject of the symposium. The majority of 
those who attended the symposium were Japa- 
nese, and it is their hope that this publication 
will give English-speaking readers some idea of 
what scientific endeavors are being done in 
Japan today. 

Since it is the authors’ belief that progress in 
medical radiobiology and the practice of radio- 
therapy will be more rapid if there 1s close con- 
tact between experimentalists and clinicians, 
the book begins with “The Place of Radiobiol- 
ogy in an Oncology Centre.” The functions of 
the radiobiologist and his relationships with 
the other members (both clinical and experi- 
mental) of the oncology group are explained 
and their importance is stressed. 

The major portion of this publication is di- 
vided into the following 4 main sections: 


(1) “The Role of Cellular, Vascular and Other 
Stromal Reactions to Radiation in Deter- 
mining Dose-Fractionation Regimes;” 

(2) “Possible Alteration of Conventional Frac- 
tionation Due to the Use of Chemical Sen- 
sitizers, Protectors and High LET Radia- 
tion;” 

(3) “The State of Oxygenation of Tumors and 
its Influence on the Choice of the Size of 
Individual Dose Fraction;” and 


(4) “Clinical Trials.” 
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Each section is composed of individual papers 
that explain in detail the radiobiologic aspects 
of the featured topic. These chapters are well 
written and contain numerous illustrations, 
tables, graphs and drawings that assist the 
reader in his understanding of data which are 
often quite complex, but most appropriate to 
present day problems in radiation oncology. 
The frequent orientation of the subject ma- 
terial to a clinical situation is a refreshing vari- 
ance from many scientific publications of this 
type. 

It is my opinion that Fraction Sizes in Radio- 
biology and Radiotherapy should be readily 
available to all students in radiation oncology, 
not only for its subject material, but for the 
complete list of references included in each 
chapter. 

PauL M. Kroenina, M.D. 
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MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoeEnTGEN Ray Society 
Secretary, Dr. Ted F. Leigh, Emory University Clinic, 
Atlanta, Ga. 30322. Annual Meeting: Hilton Hotel, San 
Francisco, Calif., September 24-27, 1974. 

AMERICAN RADIUM SOCIETY 
Secretary, Richard H. Jesse, Dept. of Surgery, M. D. 
Anderson Hosp. and Tumor Institute, Houston, Tex. 
77025. Annual Meeting: Americana Hotel, San Juan 
Puerto Rico, May 4-9, 1975. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Hillier L. Baker, Jr., Mayo Clinic, Roches- 
ter, Minn. ssgor. Annual Meeting: Palmer House, Chi- 
cago, Ill., Dec. 1-6, 1974. 

AMERICAN COLLEGE or RApIoLoGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Portland- 
Hilton Hotel, Portland, Oregon, March 31-April 4, 1975. 

SECTION ON RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Atlantic City, N. J., June 15-19, 1975. 

AMERICAN Board or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. 55901. 

Oral examinations will be held in the following city 
during this year. Los Angeles, Calif., Dec. 9-13, 1974, 
International Hotel. 

Written examinations are scheduled in 13 large cen- 
ters in June 1975. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1975 is September 30, 1974. 

AMERICAN Boarn or Nuciear Mepicing, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

The third examination is scheduled for Saturday, 
Sept. 21, 1974. Application forms and further informa- 
tion are available from the American Board of Nuclear 
Medicine, 305 E. 45th St., New York, N. Y. 10017. The 
deadline for receipt of completed applications was June 1, 
1974. 

AMERICAN ÅSSOCIATION OF Puysicists IN MEDICINE 
Secretary, Kenneth D. Williams, M.S., Dept. Radiol., 
Washington Hospital Center, 110 Irving St., N.W., 
Washington, D.C. 20010. Annual Meeting: Kansas City, 
Mo., Aug. 22-24, 1974. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wisc., 54601. Annual Meeting: Sonesta Beach 
Hotel, Key Biscayne, Fla., Oct. 30-Nov. 4, 1974. 

AMERICAN NUCLEAR SOCIETY 
Program Chairman, Werner K. Kern, IRD, Space 
Nuclear Systems, F 309, U. S. Atomic Energy Commis- 
sion, Washington, D.C. 20545. Winter Meeting: Wash- 
ington, D.C., Oct. 27-Nov. 1, 1974. 

AMERICAN InstiTUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY OF NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Raciology, 


’ 


go1 Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

FOURTEENTH INTERNATIONAL ConGress oF RADIOLOGY 
Rio de Janeiro, Brazil in 1977. 

INTERNATIONAL Society oF RapIoLocy 
Hon. Secretary-Treasurer, Prof. W. A. Fuchs, M.D., De- 
partment of Diagnostic Radiology, University Hospital, 
Inselspital, CH-3010 Bern, Switzerland. 

ELEVENTH INTER-AMERICAN Concress oF RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Penrose Cancer Hospital, 2215 North Cascade Ave., 
Colorado Springs, Colo. 80907. 

Secretary of Congress, Dr. Alberto Mejia, Apartado Aéreo 
53737, Bogota 2, Colombia. Meeting: Feb. 16-21, 197s. 

INTER-AMERICAN COLLEGE OF RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 

Secretary of Congress: Dr. Alberto Mejia, Apartado 
Aereo 53737, Bogota 2, Colombia, S.A. Meeting: Bogotá, 
Colombia, Feb. 16-21, 1975. 

THIRD CONGRESS OF THE EUROPEAN ASSOCIATION OF 
RADIOLOGY 
Secretary General, P.O. Box 14, 79 Lauriston Place, Edin- 
burgh BHI IDB, Scotland. Meeting: June 22-27, 1975. 

SECOND ASIAN AND Oceanian ConoreEss OF RADIOLOGY 
Secretary, Dr. Buenaventura U. V. Angtuaco, Congress 
Secretariat Headquarters 2161 Taft Ave., Manila, Philip- 
pines. 

Meeting: Manila, Philippines, Nov. 10-14, 1975. 

ALABAMA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Lowry R. Young, Jr., 905 
Madison St., Huntsville, Ala. 35801. Meets time and 
place of Alabama State Medical Association. 

AvasKA RaptotocicaL Society, CHapreR ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99504. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, John Wallace, Ph.D., Dept. Radiol., 
Thomas Jefferson Univ. Hosp., Philadelphia, Pa. 19107. 
Annual Meeting. 

Arizona Rapiotoaicat Society, CHAPTER oF ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 85716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Ark-La-TEx RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS CHAPTER OF ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

ASSOCIATION OF University RADIOLOGISTS 
Secretary-Treasurer, Dr. Mark M. Mishkin. The Gradu- 
ate Hosp., Univ. of Pennsylvania, Philadelphia, Pa. 
23rd Annual Meeting: San Diego, Calif., May 4-6, 1975. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
four Thursday evenings during the academic year at a 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 
Bavarian-Amunican Raptotoarc Society 
ote Charles J. Masters, Maj. MC, Department of 
the Air È United States Air Force "Hospital, Wies- 
baden (USAFE) APO New York 09220. 
BLocxLeEY RADIOLOGICAL SOCIETY 
Secretars-Treasurer, Dr. Joseph H. Rosen, West Park 
Hospital, 3905 Ford Rd., Philadelphia, Pa. 19131. 
BLUEGRASS IOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, eon, Ky. 40504. The 


Society meets once each month d ale bee the school year. 
Bronx IOLOGICAL SocIeTY, New Yorx STATE, CHAP- 
TERA 


Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 
i RADIOLOGICAL SOCIETY 
E Dr. Joshua A. Becker, Downstate 


Mak 450 Clarkson Ave. , Brooklyn, N. Y. 11203. 
Meet first Sir a of each month, October throug 
une, 


eee gna SOCIETY 
T . Albert A. Franco, ei Alexander St., Lock- 
14094. Meets second Monday ev Liar, oe each 
eer October to May inclusive, at University 

CaLirorNia RADIATION THERAPY ASSOCIATION 

“pointy -Treasurer, Dr. James R. Eltringham, Stanford 
Center, Stanford, Calif. 94304. Meets semian- 
nually in San Francisco and Angeles. 

CACR RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
of ACR 

a. ar Mase L. Gwinn, 4650 Sunset 
Bled te Agel f. 90027. 
Carawsa Taaie Eoo SOCIETY 
iik Dr. Walter Se ey P.O. Box 265, 
Rutherford College, N r. Meets the last Thurs- 
day of every month, Holiday nn, Morganton, N. C. at 
7230 P.M. 

CewrraL New Yorn RapioLoGIcaL SOCIETY 
Secretary-Treasurer, Dr. Brettner, Auburn Mem. 
Hosp., Auburn, N. Y. 13021. Meets first Monday each 
month October through 

Central Omio RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Lewis, Grant Hosp., 
Columbus, Ohio 43215. Meets second Thursda 
October, November, January, and March 15, and Man 
I9 at Fort Hayes Hotel, Columbus, Ohio. 

Cewrrat Texas Rapro.oey Society 
Secretary-Treasurer, Dr. John M. Stoebner, Scott and 
White Clinic, Temple, Tex. 76501. Meets the fourth 
Monday of each month at Ponderosa Hotel, Temple, 
Tex. at 7:00 PM. 

Caicaco RaproLoorcaL Socizry, DIVISION or THE 
Tuurnwors RaprioLocicar Society, CHAPTER or ACR 

-Treasurer, Dr. Raymond L. Del Fava, 35 ; 
Ridge Ave., Evanston, IU. 60202. Meets third Thu 
of each month “Claas to ae except December, at the 
Bismark Ho ll. 

CLEVELAND PESA SeA 

Secretary-Treasurer, Dr. Alvin ai 3395 Scranton Rd., 


Cleveland, Ohio a ainsi 100 P.M. on fourth 
Monday of October Nov anuary, February, 
March and fifth Monday of April. 


Cotorapo RADIOLOGICAL SOCIETY, CHAPTER or ACR 


S , Dr. Jerome D. Sutherland, ad aos E. Colfax 

Ave., Denver, Colo. 80206 day of each 

month at Denver Athletic nE ee September through 
ay 


ConNECTICUT VALLEY Rapio.ocic Society 
Secret. Dr. Gerald N. LaPierre, 759 Chestnut St, 
Springheld, ae o1107. Meets in April and October. 
Datias-Fort Wortu Rapro.ocicat SOCIETY 
Secretary-Treassurer, Dr. Richard C. Gasser, 1550 W. 
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Rosedale, Rm. 100, Ft. Worth, Tex. 76104. Meets the 
rd Monday of every month at 6: 30 P.M., at the Cibola 
nn, Arlington, Tex. 

Devawarg CHarprer ofr ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RaproLoaica. Society 
Secretary-Treasurer, Dr. George N. Weston, 1515 
Ygnacio Valley Rd., Walnut Creek, Calif. 4598. Meets 
first Thursday each month, Oct. through ay, at Uni- 
versity Club, Oakland, Calif. 

East TENNESSEE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

Froripa RADIOLOGICAL Sociery, CHaprer or ACR 
Secretary, Dr. Paul A. Mori, 800 Miami Rd., Jacksonville, 
Fla. 32207. Meets twice annually, in the spring with the 
annual State Society Meeting and in the fall. 

Flozipa Wesr Coast RADIOLOGICAL SOCIETY 


Secretary-Treasurer, Dr. James P. Ahearn, sor E. Buffalo 
Ave., Tampa, Fla. 33603. Meets on 4th Thursday of the 
months January, March, May, October, and November. 


R RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Ther Rd., N.W., Atlanta, Ga. 30309. 

aa CINCINNATI RADIOLOGICAL SOCIETY 
reshare Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

GREATER Kawsas Crry RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Rodger W. Lambie, 701 E. 63rd 
St., Ste. 108, Kansas City, Mo. 64110. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 


GREATER Miami IOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Richard E. pi Ae S.W. 31st 
St, Miami, Fla. 33155. Meets monthly, thi E 


at 8:00 P.M. at various member hospitals, Miani Fla. 

GREATER St. Louis SocrerY or RADIOLOGISTS 
Secretary-Treasurer, Dr. Donald Callahan, Northland 
Med. Bidg., Jennings, Mo. 63136. 

Hawai RADIOLOGICAL SOCIETY, Re or ACR 
Secretary-Treasurer, Dr. Robert L. May, Straub Clinic 
and Hosp. Honolulu, Hawaii 96813. Meets third Mon- 
day of each month at 7:30 P.M, 

HEALTH Prysics Sociery 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
mouth, Mass. 02189. Annual Meeting. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except beg a August and December, at 6:00 

Jones Library Building, Texas 
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Ipago Stare RapioLoaicaL SOCIETY, Ceres or ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in ee spring and fall. 

ILLINOIS RADIOLOGICAL Society, Inc., CHAPTER or ACR 
Secretary, Dr. Robert D. Dooley, Hinsdale Med. Cen- 
ter, Hinsdale, Ill. 60521. Meets in the spring and fall. 

Inpiana Rogntoen Society, Inc., CHAPTER oF ACR 
Secretary, Dr. John A. Knote, 716 Carrolton Blvd., 
West Lafayette, Ind. 47906. 

Iowa RADIOLOGICAL SOCIETY, CHAPTER OF s 
Secretary-Treasurer, Dr. John Huston, Jr., 8 First 
Ave., N.E., Cedar Rapids, Jowa 52402. ae eon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific section is held in the 
autumn. 

Kansas RADIOLOGICAL Seige tia Cuarrer or ACR 
S -Treasurer, Dr. H. Baehr, 310 Medical 
Arts Bidg., Topeka, Kan. an Meets in spring with 
State Medical Society and in winter on call. 
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Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr. Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Louisvlle, Ky. 40217. 
Meets in April and September. 

Kincs County Rapro.ocicat Sociery 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNOXVILLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RaploLocicaL Society 
Secretary, Dr. Bruce Saxe, 1200 Stewart Ave., Garden 
City, N. Y. 11533. Meets monthly. 

Los ANGELEs RapIoLoaicat SocietTy 
Secretary, Dr. Calvin Williams, Valley Presbyterian 
Hosp., 15107 Vanowen St., Van Nuys, Calif. 91405. 
Meets second Wednesday of month in September, No- 
vember, January, April and June at Los Angeles County 
Medical Association Building, Los Angeles, Calif. Mid- 
winter Radiological Conference: Century Plaza Hotel, 
Los Angeles, Calif., Jan. 31-Feb. 2, 1975. 

Loutstana RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 7or21. 

Louisiana-Texas Gur Coast RADIOLOGICAL Socrety 
Secretary-Treasurer, Dr. Edward A. Sheldon, 109 Doctors 
Bldg., Beaumont, Tex. 77701. 

Marne RapioLocicaL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
ae 04240. Meets in June, September, December and 

pril. 

MaryLanD RADIOLOGICAL Socitety, CHAPTER or ACR 
Secretary, Dr. David S. O’Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

MAssacuusetts RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Eli A. Etscovitz, 10 Stonewood e. 
Newton Centre, Mass. 02159. 

Mempuis RoEnTGEN Society 
Secretary-Treasurer, Dr. Jerry C. Phillips, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38103. Meets first Monday Oct. through 
May at the University Club. 

Miami Varley Rapro.ocicat Society 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micuican RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Francis P. Shea, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

MICHIGAN Society or THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. Delmar Mahrt, William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. 

Mip-Hupson Raptooaicat Society 
Secretary-Treasurer, Dr. William D. Stiehm, 37 Flower 
Hill Rd., Poughkeepsie, N. Y. 12603. Meets 7:00 P.M., 
first Wednesday of each month, September to May. 

MILwaukEE RoentceEn Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
‘ie Monday, October through May, at University 

ub. 

MInNEsora RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harlan W. Hawkinson, 6 Buf- 
falo Rd., St. Paul, Minn. 55110. Meets twice annually, 
fall and winter. 
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Mississippr State Rapio.ocicat Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Mıssourı RapioLocicaL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

Monrana Rapiotocicat Society, CHAPTER or ACR 
Secretary, Dr. C. H. Agnew, Room 102, Doctors Bldg., 
Billings, Mont. s9101. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Robert Bodmer, Suite 622 Doc- 
tors Bdg., Omaha, Neb. 68131. Meets the third Wednes- 
day of the month, Oct. through March, at the Clarkson 
Hosp., Omaha, Neb. and the fourth Friday of April at 
the Lincoln Country Club, Lincoln, Neb. 

Nevapa Raptotocica Society, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

New Encianp Roentcen Ray Society 
Secretary, Dr. N. Thorne Griscom, Children’s Hosp, 
300 Longwood Ave., Boston, Mass. 02119. Meets the 
third Friday of each month, October through April, 
excluding December, at The Longwood Towers, 2 
Chapel Street, Brookline, Mass., at 3:00 p.m. Annual 
Meeting. 

New Enctanp Society ror Rapiation ONCOLOGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. 02114. 

New Hampsuire Roentcen Ray Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Soctety or Rapio.ocists, CHAPTER oF ACR 
Secretary, Dr. Carole R Simmons, Dept. of Radiol., Pres- 
byterian Hospital Center, Albuquerque, N. M. 87106. 
Four meetings annually, three held in Albuquerque, 
N. M., and one held at time and place of New Mexico 
State Medical Society annual meeting. 

New Or.eans RADIOLOGICAL Society, Ine. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference, New Or- 
leans, La., Apr. 25-27, 1974. 

New York RoentcGEN SOCIETY 
Secretary-Treasurer, Dr. Howard R. Gould, 153 West 
11th Street, New York, N. Y. roorr. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y. Further information may be ob- 
tained from Dr. Albert A. Dunn, Roosevelt Hosp., New 
York, N. Y. 10019. 

New York STATE CHAPTER or ACR 
Secretary-Treasurer, Dr. Albert F. Keegan, 6 Secor Dr: 
Port Wash., N. Y. 11050. 

Nortu American Society or Carpiac RADIOLOGY 
Secretary-Treasurer, Dr. Erik Carlson, Univ. Calif., 
San Francisco, Calif. 94143. 

NortH Carouina CHAPTER or ACR 
Secretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is held 
in November at the Mid Pines Club, Southern Pines, 
N.C. 

Nort Dakota RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Pablo Ramos, Box 1618, Bismarck, N. D. 
58501. Meets at time of State Medical Association meet- 
ing. Other meetings arranged on call of the President. 

NortH Fiorina RaDIoLoGIcCAL SocIery 
Secretary, Dr. David F. Bew, University Hospital of 
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acksonville, Fla. 32203. Meets quarterly in March, 
une, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

Nec eee ie Yorx RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert C. Friedman, 325 Presidential Way 
Guilderland, N. Y. 12085. Meets in Albany area on thi 
sitar of October, November, March, April, and 

ay. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
a Dr. James R. Eltringham, Stanford 
Medicai Center, Stanford, Calif. 94304. Meets quarterly. 

NORTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 5301 F Street, Sacramento, 
a . Meets on the fourth Monday of Sept., Nov., 
Jan arch and May at the Mansion Inn, Sacramento, 


NORTHWESTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falis, N. Y. 12801. 

NORTHWESTERN On10 RADIOLOGICAL SOCIETY 
Se , Dr. shee. Ki Cho; 2730 Navarre Ave., Oregon 
(Toledo), Ohio 43616. Meets 3rd Wednesday from Sep- 
tember to May. 

Ouro Stare RapioLocicat Sociery, Coarrer or ACR 
Secretary, Dr. Tearle L. Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43215. 

eo ae ATE Rapio.toaicaL SOCIETY, CHAPTER OF 
A 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

ORANGE Coury RADIOLOGICAL SOCIETY 
Secretary, Dr. Marvin A. Rawitch, 600 E. Washington, 
Santa Ana, Calif. 92701. Meets on fourth Tuesday of the 
month, excluding. June, July, August, and December, at 
Orange County Medical Association Bldg., Orange, Calif. 

OrEGON STATE RADIOLOGICAL SOCIETY, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

OrLEaNs Parisa RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NorTawesr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting: Washington Plaza Hotel, Seattie, 
Wash., May 10-12, 1974. 

PENNSYLVANIA RADIOLOGICAL Society, Cuarrer or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa, 19144. 

PartapeLtpaia Rogentrcen Ray SOCIETY 
Secretary, Dr. Howard M. Pollack, Department of Radi- 
ology, Episcopal Hospital, Philadelphia, Pa. 19125. 
Meets first Thursday of each month at 5 p.m., from Octo- 
ber to May in Thompson Hall, College of Physicians. 

PrrrssurcH RoENTGEN IETY 
Secretary; Dr. Klaus M. Bron, Presbyterian-Univ. Hosp., 
Pittsburgh 15213. Meets second Wednesday of month, 
September through May, at the Pittsburgh Athletic As- 
sociation. 

RADIATION RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 goth St., 
N.W., Washington, D. C. 20016. International Congress 
of Radiation Research, Seattle, Wash., July 14—20, 1974. 

RADIS ICE SOCIETY oF CONNECTICUT, Inc., CHAPTER 
OF 
Secretary-Treasurer, Dr. Mehdi S. Esiami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 


Jetson 655 W. Eighth Street, P.O. Box 2751, 
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Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
first Monday of each month at Cincinnati Academy of 
Medicine. 

RapioLoeica Society or New Jersey, Caaprer or ACR 
Secretary, Dr. Sidney ee St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Socie meeting and in 
October or November in Newark, N. 7 

RaproLocicaL Society or Ruone IsLAND, Cuarrer or ACR 
Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL SOCIRTY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. Marshall Rowen, Dept. Radiol., 


St. Joseph Hosp., 1100 Stewart Dr., Orange, Calif 
92668. Meets three times a year, usually October, Febru- 
ary and May. 


RADIOLOGICAL SOCIETY OF THE STATE OF New Yorxe 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empirk RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Kosa, Calif. 95405. Meets second Monday every 
other month. P 

Ricumonp Country RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va, 23221. Meets first Thursday of each month at 
various hospitals. 


-Rocugsrer Rogntogen Ray Society, Rocuester, N. Y. 


Secretary-Treasurer, Dr. Robert J. Bruneau, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocxy Mourrain RADIOLOGICAL SOCIETY 
Secretary~Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 22-24, 1974. 

San Anwronro-Crvitian Mitrrary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr. 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6230 P.M, 

mae Dizao O ae St., LaJoll 

resident, Dr. Stanley G. Seat, 476 Prospect St., LaJolla, 
Calif. 92037. Meets the first Wedncalay of each month at 
the University Club. 

San Francisco Rapiotogicat SOCIETY 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122. 

SECTION ON RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RaproLtogy, Mepicat Socrery or THe Dis 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8100 P.M. 

SecrTion oF RaproLocy, NATIONAL MEDICAL AssociaTION 
Chairman, Dr. Ro G. Brooks Dept., Radiol., Veterans 
Adm. Hosp., P.O. Box SIE, Tuskogee, Ala. 36083. Annual 
Mecting. . " 

SECTION ON RADIOLOGY, SOUTHERN MEDICAL ÂSSOCIATION 
Secretary, Dr. Mario A. Calonje, 1 {14 Jefferson Highway, 

‘ New Orleans, La, 70121. Annual Meeting. 

Srecrion on Rapio.ocy, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREvVEePpoRT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Prpiarric RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
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way, Baltimore, Md. 21205, Annual meeting: Hilton 
Hotel, San Francisco, Calif., September 22~23, 1974. 

Society OF GASTROINTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. John R. Amberg, Vanderbilt 
Universtty Hospital, Nashville, Tenn. 37232. 

Socrery or Nuc tear MEDICINE l 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Oficer, Mrs. Margaret Glos, 
211 E. 43rd St, New York, N. Y. 10017. Annual 
Meeting. 

Sours Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. John H. Callaghan, Redwood Med. Clinic, 

hipple Ave., Redwood City, Calif. 94062. Meets 

e and Monday of each month at the Santa Clara 

County Medical Association Bldg., 700 Empey Way, 
San Jose, Calif. 

SOUTH E T, CHAPTER OF AS 
Secretary, Dr. George W. Brunson, 1406 G t 
Columbia, S. C. Annual meeting (primarily bases 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sours Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. James T. McClintock, P.O. Box 
837 Santa Barbara, Calif. 93102, Meets fourth Monday 
of the month, Oct. through May. 

Souru Daxora RapioLosicaL Socirzry, Cuaprer cr ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57106. Meets in spring with State Medical 
Soctety and in fali, l 

SOUTHERN CALIFORNIA RADIATION THERAPY SOCIETY 
Secretary-Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. Marshall Eskridge, Mobile Ín- 
firmary, P.O. Box 7544, Mobile, Ala. 36607. Annual 
Meeting: Grand Hotel, Point Clear, Ala., January 31- 
February 2, 1975. 

SOUTHWESTERN IOLOGICAL SOCIETY 
Secretary, John M. McGuire, 904 Chelsea, El Paso, Tex. 
Meets last Monday of each month at 6:30 p.m. in the 
Paso del Norte Hotel. 

TENNESSEE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Charlies W. Kimsey, 111 White- 
hall Bide, 960 E. Third St., Chattanooga, Tenn. 37403. 
Meets annually at the time and place of the Tennessee 
State Medical Association meeting. 

Texas State Raprovogicat Society, Caaprer or ACR 
Secretary, Dr. Francis E. O’Neill, 1128 Nix Prof. Bldg., 
San Antonio, Tex. 78205. 

Tue FLEIscHNER SOCIETY 
President, Dr. Robert G. Fraser, 1655 Summerhill Ave., 
Montreal 109, ‘P. Q., Canada. 

Tri-State RADIOLOGICAL Society 
Secretary, Dr. John H. Marchand Jr.» Methodist Hos- 

ital, Henderson, Ky. Meets third Wednesday of Oct., 
P March and May, 8:00 p.m., Elks Club in Evans- 
ville, Ind. 

Upper PENINSULA RADIOLOGICAL SOCIETY 
S Dr, A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran State RanioLoaicaL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Thomas K. Orton, St. Mark’s 
Top Sait Lake City, Utah 84117. Meets fourth 
Wednesday in January, March, May, September and 
November at Holy Cross Hospital. 

Vermont RanioLocicaL Society, Cuapter or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

Virginia Cuarter or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 3506 Ken- 
sington Ave., Suite 2-A, Richmond, Va. 23221. 

Wasuincton, D. C., Carrer or ACR 
Secretary-Treasurer, Dr. Robert M. Allen, 9312 Convento 
Terr., Fairfax, Va. 22030. 
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vn STATE RADIOLOGICAL SOCIETY, CHAPTER OF 

A 
Seeretary-Treasurer, Dr. John N. Roehr, rori Medical 
Dental Bldg., Seattle, Wash. 98101. 

Wesr Virama Rapiotoaicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, IT, 200 
Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WESTCHESTER Country RADIOLOGICAL SOCIETY 
Secretary, Dr. James O. Richardson, Jr., 280 Mamaronek 
Ave., White Plains, N. Y. 10605. Meets on second Tues- 
day of October, December, February and May. 

Wisconsin RanioLocicaL Society, CuarTer or ACR 
Seeretary-Treasurer, Dr. Marvin L. Hinke, 630 S. Central 
Ave., Marshfield, Wis. 54449. Meets twice a year, May 
and September. 

Wisconsin Socigry or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wisc. 53706. Meets quarteri : 

Wromine RADIOLOGICAL SOCIETY, CHAPTER or AC 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puszro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Rafael Umafia-Umafia, Apartado 8-5340, 
San José, Costa Rica. 

Asocrac6n DE RapiéLocos pe Crnrro AMERICA Y 
Panamá. Comprising: itema El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbeil Solis, Apar- 
tado 3352, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RapIOLOGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bidg., Santurce, Puerto Rico. 

SoctgpaD De RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 97. Calle A 0-05, Zona I 
Guatemala — 

Socrepap Mexicana pg Raprotosia, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. 

Socigpap RapioLéarca PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociepaD RADIOLÓGICA DE Pugrto Rico 
Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 p.m. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Barris ComMONWEALTH OF NATIONS 


AssociaTIOn OF RADIOLOGISTS OF THE PROVINCE OF 
QuEBEC l 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Brrrise Instrrurs or RADIOLOGY 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
Welbeck St., London, WiM/7PG, England. 

CANADIAN ASSOCIATION or Prysicists, Division or MED- 
ICAL AND Bro.ocrcaL Puysics 
Honorary Seeretary-Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
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Catherine St. West, Montreal 107, Que., Canada. Annual 
Meeting: Toronto, Ont., May 11-16, 1975. 

EDMONTON AND District RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bidg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

Facu.ty or RADIOLOGISTS 
Hon Secretary, Robert Morrison, Lincoin’s Inn 
Fields, London WC2A 3PN, England. 

MontTrean Rapio.ocicaL Sruby CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

SECTION or RapIoLogy or THE Roya. Society or Meni- 
CINE (ConFINED To MepicaL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 

_ Society of Medicine, 1 Wimpole St., London, W. 1 
M8 1 England. 

SocizTé CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-Gensral, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada, Meets every third Tuesday 
from October to April. 

Tue Hosprrau Puysictsts’ ASSOCIATION 
Honor ee a B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi. 
thington, Manchester M20 9BX, England. 

Toronto RapioLoGIcaL SOCIETY 
Secretary, Dr. George Wortzman, Toronto General Hosp. 
Toronto 12, Ont., Canada. Meets second Monday o 
each month, September through May. 

Taer RoYAL AUSTRALASIAN CoLLEGE or RADIOLOGISTS 
Honorary Secretary, Dr. T. P. Loneragan, 45 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH. AMERICA 


Co.foro BrasiLeiro pz RADIOLOGIA 
Secretary-General, Dr. Lauro de Abreu Coutinho, Caixa 
Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOcCIgDADES DE RADIOLOGÍA 
Branches of the Federation are: Sociedad de Radidélogos 
de la Provincia de Cérdoba; Sociedad Argentina de Ra- 
diologia; Asociación Argentina de Radiologia; Sociedad 
de Radiología, Radioterapéutica y Medicina: Nuclear de 
Rosario; Sociedad de Radiologia y. Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos.Aires (Mar 
del Plata); Sociedad Salteña de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de reas E del Nordeste Argentino; Sociedad de Ra- 
diologia de La Plata; and Sociedad de Radiología de San 


uan. 

Secretary-General-Treasurer; Dr: Roberto Habichayn, Av. 

Colén 637, Cérdoba, Argentina. 
Congress will be organized-by Sociedad de Radiología, 

. _'Radioterapéutica y Medicina Nuclear de Rosario in 1975. 
SOCIEDAD ARGENTINA DE RADIOLOGÍA , 
Secretary-General, Dr. Tomás J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through Doa 

SocıgDaD BOLIVIANA DE RADIOLOGÍA 
Secretary, Dr. e Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

sack ater veo DE ae eT bie 

eeretary, Dr. Manu eira, a 13426, Santiago, 

Chile. Meets first Friday of each aaith at Av. Santa 
Maria 1810 at 7:00 P.M. 
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SOCIEDAD COLOMBIANA DE RADIOLOQIA 
Secretary-Generai, Dr. Gustavo Sanchez Sánchez, Bogotá, 
Colombia. Meets last Thursday of each month. 

SOCIEDAD ECUATORIANA DE IOLOGÍA 
A An Dr. Luis Blum, Casilla 3712, Guayaquil, Ecua- 

or. 

SOCIEDAD PARAGUAYA DE RADIOLOGÍA ; 

Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asuncién, Paraguay. 

SOCIEDAD PERUANA DE- RADIOLOGIA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Sane Can No. 31 $ Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú, Meets monthly except during 
January, February, and March. 

SOCIEDAD DE RADIOLOGÍA DEL ATLANTICO 

SAAT Dr. Raul Fernandez, Calle 40 $41-110, Baran- 

uilla, Colombia. Society meets monthly at the Instituto 
e Radiología. 

SOCIEDAD DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 561, 
Corrientes, Argentina. 

SocieDaD DE RapioLoGia DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle ṣo No. 374, La 
Plata, Aceencina, 

SocigDAD pe RapnioLoofa, Cancerotocfa y Fisica 
Meépica DEL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

SocIEnAD DE ROENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA PROVINCIA DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

SociepaD DE RADIOLOGÍA, RADIOTERAPÉUTICA Y MEDICINA 
NucLear, DE Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

SOCIEDAD SALTENA DE RaproLoefa Y MEDICINA NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. : 

SOCIEDAD VENEZOLANA DE RapioLocfa y Mepicina Nu- 

CLEAR - 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Cara Venezuela. Meets 
monthly, hrd Friday at Colegio Médico del Distrito 
Federal, Caracas. . 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 


Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 


- Socréré RoYaLE BELGE DE RADIÓLOGIE 


General Secretary, Dr. ee Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. ': 

Socréré Evropéenns pe RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Jääskeläinen, The Children’s Hospital, 
Stenvackinkatu 11, SF-oo2go Helsinki 29, Finland. 
Annual Meeting. 

Permanent Secretary, Clément Fauré, Hôpital des En- 
fants Malades, 149, rue de Sèvres, 75 Paris 15e, France. 

Socréré Francaise DE RADIOLOGIE Miner ÉDECINE 
:NucLÉAIRE Er ELECTROLOGIE, and its branches: Soci- 
ÉTÉ pu SUD-OUEST, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE L'OUEST, DE vEsr, 
pu Massir CENTRAL, D'OUTRE-MER ET D ETRANGER 
Parent Society meets third Monday of each month, ex- 
cept during July, August and September, rue de Scine 
12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
75008, France. 
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SociETE FRANCAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l’Université 75, Paris 7°, France. Annual meeting. 

ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting, 

DEUTSCHE RONTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitit 
Tübingen, Réntgenweg 11, 7400 Tübingen, Germany. 

Facutty or Rapio.ocists oF tHE RoyaL COLLEGE OF 
SuRGEONS IN IRELAND 
Honor. Secretary, Max. J. Ryan, St. Stephen’s Green, 
Dublin 2. Annual Meeting, Oct. 25 and 26, 1974. 

SocieTA Iratiana pi Rapiotocia Mepica~E MEDICINA 
NUCLEARE i 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

SocreTas RapioLocica Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING voor RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. F, Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägn 5 C., Finland. Annual 
Meeting. 

SociepaD EspaÑoLa pe RapioLocía y ELECTROLOGÍA 
Menicas y pe MEDICINA NUCLEAR 
Secretary, Dr. José Bonmatí, Villanueva, 11, Medrid 1, 
España. Meets every second F riday of each month, Oct. 
to June, inclusive, in Madrid. 

SocIEDADE PortuGuEsA pe RADIOLOGIA E MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

SCHWEIZERISCHE VEREINIGUNG FÜR RapnioLocIE, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
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Suisse DE RADIOLOGIE, MÉDECINE NUCLÉAIRE ET DE 
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Inpian RADIOLOGICAL ASSOCIATION 
Honor. Gen. Secretary, Dr. S. P. Aggarwal, 10o-B Kasturba 
Ghandi Marg, New Delhi iioooi. 28th Indian Congress of 
Radiology will be held in Hyderabad in 1975. 
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PHILIPPINE COLLEGE oF RADIOLOGY 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
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RADIOLOGICAL SOCIETY or THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D, Ph.D.. 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


Association OF RapIoLocists oF WEst AFRICA 
Honorary Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol., University College Hosp., 
Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH AFRICAN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 


NECK AND CHEST 


ARNAUD, A., GIRAUD, R., AUTRAN, P., Pas- 
QUIER, J., and CLÉMENT, J. P. Artério- 
graphie bronchique sélective et hémoptysies. 
(Selective bronchial arteriography in hemop- 
tysis.) J. de radiol., d’électrol. et de méd. 
nucléaire, Feb., 1974, 55, 10§-109. (Address: 
R. Giraud, Service Central de Radiologie, 
Hôpital Sainte-Marguerite, B.P. 29, 13274 
Marseille Cedex 2, France.) 


Selective bronchial arteriography is recognized as 
one of the significant procedures in the routine 
examination of the lungs in cases of hemoptysis. 

Anomalies and abnormalities of the bronchial cir- 
culation are best evaluated in the light of the total 
clinical and radiologic findings. In the presence of 
hemoptysis, these findings may be considered in 
relation to one of the following: 

1. When all conventional studies fail to reveal any 
abnormal findings—and routine chest roentgenog- 
raphy and bronchography are normal. There were 6 
cases in this category. 

A case in point is reported in which all conven- 
tional studies were normal. Bronchial arteriography 
demonstrated the presence of a voluminous artery 
in the right posterior basal segment, presenting an 
angiomatous appearance. There was injection of the 
pulmonary artery and vein at the same level. Re- 
section of the right lower lobe resulted in a cure. The 
surgical specimen revealed the presence of bronchial 
pathology, not detected on the preoperative bron- 
chogram. 

2. When conventional studies reveal minor ab- 
normalities with minimal bronchial changes, irreg- 
ular segmental or tubular ectasia. 

There were g cases in this group. An illustrative 
case is reported in which selective bronchial angiog- 
raphy demonstrated an area of hypervasculariza- 
tion, well beyond the abnormal area demonstrated 
on the bronchogram. Resection of the right lower 
lobe resulted in complete cure with no recurrence of 
the hemoptysis. 

3. When conventional studies reveal multiple 
obvious lesions—selective bronchial angiography 
will determine which of these lesions is the source of 
hemoptysis, thus making definitive surgery possible. 

Illustrative cases belonging to each of the 3 
groups are presented. These include: minimal bron- 
chiectasis; vascular anomalies; esophageal diver- 
ticula with accompanying minor bronchial changes. 

This report is based on a study of 26 patients 
with severe hemoptysis on whom selective bronchial 
arteriography was performed. Definitive surgery 
was carried out in 10 cases without recurrence of 
symptoms. 

Six reproductions of illustrative roentgenograms 
accompany this article—Wi//iam H. Shehadi, M.D. 
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Gouton, M., Barois, A., Grossuls, S., and 
SCHORTGEN, G. Embolie graisseuse apres 
perfusions répétées d’emulsions lipidiques. 
(Fatty embolism after repeated perfusions 
of lipid emulsions.) La Nouvelle Presse méd., 
Jan., 1974, 3, 13-18. (Address: P" M. Gou- 
lon, Hôpital Raymond Poincaré, 104 bd. 
Raymond Poincaré, F. 92380, Garches, 
France.) 


Immediate reactions and intolerance to perfu- 
sions of lipid emulsions are more frequent, whereas 
late reactions after repeated and prolonged perfu- 
sions are rarely observed. These latter are known as 
the “fat overloading syndrome.” 

The authors present 1 such case with a typical 
“snow-flake lung” roentgenogram and all the clin- 
ical and laboratory findings. Then they summarize 
the findings of various authors on 9 similar cases. 

It is their belief that the stabilizing agent of the 
emulsions is destroyed by antibodies formed during 
the repeated perfusions, thus precipitating the fat 
in the blood stream, and thereby causing these late 
severe embolic accidents. They are of the opinion 
that these antibodies form more frequently when 
lecithin derived from soya, rather than from egg 
yolk, is used in the preparation of the emulsions.— 
Firair N. Sarian, M.D. 


ABDOMEN 


GREENBAUM, Epwarp l., and FREEDMAN, 
SHELDON. Neoplasia of the colon over a long 
segment. Clin. Radiol., Oct., 1973, 24, 416- 
426. (Address: Edward I. Greenbaum, M.D., 
Serra Memorial Hospital, 9449 San Fer- 
nando Road, Sun Valley, Calif. 91352.) 


A series of well documented and nicely illustrated 
colonic lesions is presented to point out that neo- 
plasia of the colon may present as long segment de- 
fects having tapered margins and largely intact 
mucosal patterns. Adenocarcinomas involving a 
long segment will usually be seen in the left colon, 
where the tumor tends to grow around the lumen 
and may remain superficial. Carcinoma of the right 
colon will usually be polypoid in nature and will 
extend along one wall of the bowel. 

Tumors of varying cell-type—including scirrhous 
carcinoma, carcinoid, and lymphoma—will present 
an unusual bowel wall deféct, and tumors invading 
from without will likewise present a different roent- 
gen pattern. The type of bowel, “the nature of the 
soil,” may produce yet another variability in the 
tumor pattern as is illustrated by carcinoma devel- 
oping in ulcerative colitis. 

Perforation of a carcinoma with a pericolic in- 
flammatory mass or a carcinoma which has eroded a 
blood vessel with resultant hemorrhage into a long 
segment of bowel wall may result in a difficult dif. 
ferential diagnosis.—Richard E. Kinzer, M.D. 
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FRIEDLAND, GERALD W., KoHaTsU, SHOICHI, 
and OBERHELMAN, Harry A., Jr. Diverting 
ileostomy for colonic Crohn’s disease. Part 
2: Radiological findings in the colon follow- 
ing diversion. Clin. Radiol., Oct., 1973, 24, 
435-439. (From: The Department of Radiol- 
ogy, Stanford Medical Center, Stanford, 
Calif., and Department of Surgery, Division 
of Gastrointestinal Surgery, Stanford Med- 
ical Center and the Palo Alto Veterans 
Administration Hospital, Palo Alto, Calif.) 


Radiologic and clinical features of 14 patients 
both preceding and following diverting ileostomy 
are evaluated. 

A previous paper on colonic Crohn’s disease dealt 
with a grading system. 

The authors note that radiologic findings in the 
colon following a diverting ileostomy for colonic 
Crohn’s disease, as well as the findings in the colon 
after re-establishment of intestinal continuity, have 
not previously been described. 

Fifteen patients were included in the study, al- 
though 1 had no preoperative barium enema exami- 
nation available. There was complete clinical and 
radiologic agreement in 10 of the 14 patients, 9 of 
whom improved and 1 failed to improve. There was 
clinical improvement in 4 patients, who showed 
radiographic progression of the disease. 

Five patients were studied after intestinal con- 
tinuity had been re-established. Colonic haustra 
reappeared in all patients, but 2 patients had recur- 
rent symptoms supported by radiologic reappearance 
of ulcers. 

Six radiologic illustrations are found in this inter- 
esting report. The reader would have enjoyed more 
profuse illustration.—Richard E. Kinzer, M.D. 


Nora, PauL F., McCarruy, WILLIAM, and 
Sanez, Nicuoras. Cholecystokinin chole- 
cystography in acalculous gallbladder dis- 
ease. 4.M.A. Arch. Surg., April, 1974, 708, 
507-511. (Address: Paul F. Nora, M.D., 
6969 North Lincoln Avenue, Lincolnwood, 
Ill. 60646.) 


The authors report their findings in a group of 
patients with clinical evidence of recurrent gallblad- 
der disease in whom routine “work-up” examina- 
tions were essentially negative. Oral cholecystog- 
raphy with 3 gm. iopanoic acid showed visualization 
of the gallbladder for 24 hours to 7 days following a 
fatty meal, and was regarded as prolonged visualiza- 
tion. 

Fourteen cases were studied in the original group. 
Each of these patients had 1 or more previous oral 
cholecystograms with a fatty meal and were re- 
ported as normal. These patients were treated med- 
ically, but had recurrent attacks with symptoms of 
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gallbladder colic. Chronic cholecystitis was found in 
each case following cholecystectomy. Postoperative 
results were good in 12 cases, and fair in 2 others. 

In a second series of 19 cases, cholecystokinin was 
used in patients with persistent and recurrent gall- 
bladder disease, in whom oral cholecystography was 
normal. Cholecystokinin, 75 Ivy units, was injected 
intravenously after a resting roentgenogram of the 
gallbladder following ingestion of 3 gm. iopanoic acid 
the previcus evening. Serial roentgenograms were 
made during the next 3 days. Less than 50 per cent 
contraction of the gallbladder on a 20 minute post- 
injection roentgenogram was considered an abnor- 
mal volume change. Other criteria indicating an 
abnormal response were: recurrence of symptoms; 
abnormal contractions in the neck or body of the 
gallbladder; and prolonged visualization of the gall- 
bladder (36-108 hours in the positive cases). 

Ten patients showed an abnormal cholecystokinin 
cholecystogram, and subsequently had a cholecys- 
tectomy. The histologic findings in these cases were: 
chronic cholecystitis (7); focal cholesterolosis (1); 
papilloma and cholesterolosis (1); and a normal 
gallbladder in I case. 

The authors recommend 24 and 48 hour postcibal 
roentgenograms to evaluate prolonged visualiza- 
tion of the gallbladder. Cholecystokinin cholecystog- 
raphy is advised in symptomatic patients with a so- 
called normal oral cholecystogram.—Paul M. Das- 
sel, M.D. 


Corron, P. B., and Braes, J. S. M. Endo- 
scopic pancreatography in management of 
relapsing acute pancreatitis. Brit. M.. Fa 
March, 1974, 7, 608-611. (Address: P. B- 
Cotton, M.D., Middlesex Hospital, London 
W. 1, England.) 


Endoscopic retrograde cholangiopancreatography 
(E.R.C.P.) has become a useful procedure in pa- 
tients with jaundice and in those with pancreatic 
disease. This study was limited to 31 patients suffer- 
ing from repeated attacks of acute pancreatitis. 
Only 5 were women, and 15 of the patients used 
alcohol rarely if at all. Seven patients regularly 
drank more heavily. 

Pancreatograms were obtained in 25 of the 31 pa- 
tients. Normal or minor “non-surgical lesions” were 
found in 13 patients. Twelve patients had major 
“surgical lesions.” These included 4 with complete 
obstruction of the main pancreatic duct, 3 with 
stricture and pseudocyst, and § with juxtapapillary 
stricture. These findings seemed quite useful in 
determination of type of management to be offered 
these patients. 

A normal pancreatogram does not rule out carci- 
noma and normal pancreatograms may be obtained 
even during acute pancreatitis. 

E.R.C.P. is not a simple diagnostic test. The 
examiner needs much experience with the fiberoptic 
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endoscope and roentgenograms of good quality must 
be obtained. This is strictly a hospital procedure and 
should be carried out in the X-ray Department. An 
Olympus JFB duodenoscope was used during this 
study.—Richard E. Kinzer, M.D. 


Miter, Tuomas A., LINDENAUER, S. Mar- 
TIN, FrEY, CuarLes F., and STANLEY, 
James C. Pancreatic abscess. 4.M.4. Arch. 
Surg., April, 1974, 708, 545-551. (Address: 
S. Martin Lindenauer, M.D., Veterans Ad- 
ministration Hospital, 2215 Fuller Road, 
Ann Arbor, Mich. 48105.) 


The authors have reviewed the medical records of 
63 proved cases of pancreatic abscess occurring at the 
University of Michigan Medical Center hospitals 
over the past 36 years 

There were 17 postoperative deaths among the 46 
patients undergoing surgery for pancreatic abscess. 
Death occurred in all 17 cases in which pancreatic 
abscess was unsuspected and untreated. There were 
47 males and 16 females. The average age was 46 
years, but varied from 18 to 77 years. 

Acute pancreatitis preceded abscess formation in 
61 cases. Usually there was an initial response to 
acute pancreatitis with conservative management, 
but with recurrence of symptoms 10 days to 3 weeks 
later. Abscess formation was frequently misinter- 
preted as recurrent pancreatitis. In 15 per cent of 
the cases there was progression to abscess formation 
without an intermediate remission. 

Conditions leading to pancreatitis in this series 
include: recent upper abdominal surgery; biliary 
tract disease; alcoholism; and a variety of uncom- 
mon factors. 

The triad of abdominal pain, tenderness in the 
region of the abscess, and unexplained fever was im- 
portant in establishing the diagnosis. An elevated 
leukocyte count was the most consistent abnormal 
laboratory finding. 

Roentgenographic abnormalities were helpful in 
87 per cent of these cases. Gas within the abscess 
was demonstrated in 10 patients. Other roentgeno- 
graphic findings were evidence of subphrenic in- 
flammation (35), and of an abdominal mass (18). 

ass lesions presented as: displacement of the 
stomach; gastric outlet obstruction secondary to 
extrinsic compression; widened duodenal loop; and 
obliteration of the psoas muscle shadows. 

The most common organisms found on cultures 
grown from the abscesses were Escherichia coli, 
Klebsiella, Proteus and Staphylococcus aureus. 

Ultrasound was useful as a diagnostic procedure 
in 3 cases. 

The most frequent complications of pancreatic 
abscess contributing to death were: pleural effusion; 
pneumonia; bleeding; renal failure; enteric fistula; 
and recurrent abscesses.—Pau/ M. Dassel, M.D. 
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GENITOURINARY SYSTEM 


Moreau, J.-F., KLEINKNECHT, D., LACHAND, 
A.-T., and MıicneEL, J.-R. Radiologie de 
l'insuffisance rénale aiguë. (Radiology of 
acute renal insufficiency.) La Nouvelle Presse 
méd., Jan., 1974, 3, 201-204. (Address: Jf 

oreau, Hôpital Necker, 161, rue de Sèvres, 
F 75730 Paris Cedex 15, France.) 


The main problem in acute renal insufficiency is to 
search for, determine, or rule out, the presence of 
urinary tract obstruction as an etiologic factor. 

The contrast media which are presently used 
offer a wide margin of safety—acute renal insuff- 
ciency is no contraindication to their use. 

High dose excretion urography with tomography 
should be adequate to outline and delineate the uri- 
nary tract and demonstrate the site of obstruction, if 
present. This dispenses with the need for retrograde 
urography and the hazards such a procedure car- 
ries. Additional radiologic studies, which may be 
needed to arrive at a diagnosis, include inferior vena 
cava venography and renal arteriography. 

The authors use a dose of 2.5 ml./kg. of sodium 
and methyl glucamine diatrizoate or ioxithalamate. 
Routine standard projections are used; delayed films 
up to 24 hours are often necessary to adequately 
demonstrate the dilated portion of the urinary tract 
and the obstruction which has resulted in impair- 
ment of the renal excretory function. 

Vicarious excretion of the contrast medium occurs 
through the liver and digestive tract eliminating 
30-40 per cent of the contrast medium. This may be 
supplemented by a 12 hour session of hemodialysis 
which could eliminate up to 90 per cent of the ad- 
ministered dose of the contrast medium. 

Six excellent reproductions of roentgenograms of 
urography, inferior vena cava venography, and 
renal arteriography, accompany this interesting 


article.—William H. Shehadi, M.D. 


Cooke, G. M., and Barrucz, J. P. Sponta- 
neous extravasation of contrast medium 
during intravenous urography: report of 
fourteen cases and a review of the literature. 
Clin. Radiol., Jan., 1974, 25, 87-93. (From: 
The Department of Diagnostic Radiology, 
St. Michael’s Hospital, 30 Bond Street, 
Toronto 2, Ontario, Canada.) 


Spontaneous extravasation refers to the radio- 
logic demonstration of contrast material outside the 
renal collecting system with no demonstrable rupture 
of the kidney or pyelocalyceal system. To fulfill the 
requirements of this condition, there must have been 
no recent ureteric instrumentation, no previous sur- 
gery, no destructive renal lesion, no external com- 
pression, and no pressure necrosis of the ureter or 
pelvis by a calculus. 
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The condition is rare, the incidence being less than 
I in 1,000. Fourteen cases are reported, 11 of which 
involved the left kidney. Twelve were males all of 
adult ages. Sudden onset of flank pain was the pre- 
dominant symptom. 

The authors believed that a sudden increase in 
intrapelvic pressure was the basic etiologic factor. 
The site of rupture was not always apparent, but in 
some cases rupture through a middle or lower pole 
calyx was clearly visualized. 

Cases have been reported in which peripelvic ab- 
scesses have developed, but it is concluded that 
spontaneous extravasation per se associated with 
renal colic is a relatively benign process. 

Treatment is essentially supportive, and retro- 
grade pyelography is usually unnecessary.— rch H. 
Hall, M.D. 


HarteLY, WILLIAM, and WHITAKER, Roser H. 
How accurate is diagnostic ultrasound in 
renal disease? Brit. F. Urol., Oct., 1973, 45, 
468-473. (From: Departments of Diagnostic 
Radiology and Urology, The London Hospi- 
tal, London Er 2AD, England.) 


None of the currently available methods of exam- 
ining the prostate gland is entirely satisfactory for 
determining the total size and producing a complete 
survey of the diseases of the gland. For this reason, 
investigation of the possibilities of sonography was 
made. Out of a total of 66 patients, satisfactory 
tomographic sonograms were obtained in 60. 

In 10 patients with benign hyperplasia and subse- 
quent operation, the over-all dimensions, as shown 
surgically and by sonography, correlated well. In 
the presence of intracapsular, small carcinomas, false 
negative results were encountered frequently, al- 
though occasionally subtle variations in sound 
reflection suggested the presence of the neoplasm. 
When there was an invasive, extracapsular malig- 
nancy, several abnormalities in the sonogram were 
observed. The most common and characteristic find- 
ing was distortion and deformity of the prostatic 
contour, caused by extension of the malignant tissue 
beyond the fibrous capsule. The method was accu- 
rate in 77 per cent of these patients. In addition, the 
acoustical interfaces between normal and malignant 
tissue often produced greater attenuation of the 
ultrasonic beam, requiring higher receiver gains for 
definition. Further, larger, irregular echo patterns 
were encountered at these interfaces. Prostatic cal- 
culi simulated the changes due to intracapsular 
malignancies, but not the deformity of the capsule. 

In inflammatory disease there are few changes in 
the reflectivity of the gland parenchyma, but in 2 
cases the entire prostate was displaced from the 
colon by a sonolucent process histologically classified 
as granulomatous prostatitis. 

The examination is carried out by introducing a 
shielded transducer into the rectum, The transducer 
is surrounded by degassed water contained in a thin 
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rubber condom, which is inflated to fill the rectum, 
distending its walls and eliminating any air pockets. 
A series of patterns, made at I cm. increments be- 
ginning at the level of the bladder and seminal. 
vesicles, produces cross sections of the gland and 
surrounding structures. The entire examination re- 
quires about 30 minutes and is painless.—#. Fred- 


erick Lang, M.D. 


Kine, Witiram W., WILKIEMEYER, R. Marx, 
Boyce, WituiaM H., and McKinney, WiL- 
LIAM M. Current status of prostatic echog- 
raphy. 7.4.M.4., Oct., 1973, 226, 444-447. 
(Address: William W. King, M.D., Depart- 
ment of Urology, University of Tennessee 
Medical Center, 800 Madison Avenue, Box 
635, Memphis, Tenn. 38103.) 


A series of 66 patients with urologic problems was 
investigated by sonography in ‘conjunction with 
other methods of examination, and in 61 cases a 
definite opinion was expressed from the sonar find- 
ings and the final true situation became known. The 
accuracy rate was 87 per cent. The diagnosis was 
proved occasionally by operation, and frequently by 
puncture, aspiration, and contrast study, in the case 
of a cyst. 

In 31 cases a cyst was confidently and correctly 


identified. In another, multiple cysts were correctly 


identified, but in 1, multiple cysts were found after a 
sonographic diagnosis of a solid tumor. Five patients 
had correctly diagnosed tumors, proved surgically. 
There were 8 patients with no excretion by intra- 
venous urography, and all were correctly classified — 
4 with tumors, and 4 with hydronephrosis, although 
the basis for the obstruction could not be classified 
until operation. 

The most serious error occurred when a mass 
lesion was thought to be cystic by sonography, but 
arteriography subsequently showed a vascular 
tumor. At the time of operation, the kidney was 
found to be partially cystic. In another patient a 
large pelvic tumor, which was readily demonstrated 
by intravenous urography, was not shown by 
sonography. This situation is in agreement with 
statements in the literature. Another error occurred 
when a small, scarred kidney was removed after 
being called hydronephrotic by sonography. In 1 
patient, in whom sonar examination showed what 
appeared to be hydronephrosis, a perinephric ab- 
scess resulting from rupture of the renal pelvis in 
association with calculous obstruction was encoun- 
tered at operation. In 3 patients sonograms did not 
disclose the presence of small (20 to 30 ml.) cysts; 
those cysts which were demonstrable were at least 
ço ml. in capacity. 

Since only 1 in 20 renal masses found at excretory 
urography is a carcinoma, it is highly desirable to 
avoid surgical exploration and even vascular cath- 
eterization, if possible, while keeping the examina~ 
tions as safe and simple as is consistent with ac- 
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curacy. In the symptomatic patient with a normal 
excretory urogram, ultrasonic examination has little, 
if anything, to add. The main contribution of ultra- 
sound is in the management of surgical problems of 


the kidney.—E. Frederick Lang, M.D. 


SKELETAL SYSTEM 


Basu, S. P. Bone changes in leprosy: Dr. 
Diwan Chand Aggarwal Memorial Oration 
for 1972. Indian J. Radiol., Nov., 1972, 26, 
239-249. (Address: “Smriti,” No. 728, Block 
“P,” New Alipore, Calcutta-53, India.) 


A group of 140 patients with leprosy was exam- 
ined by conventional roentgenography, arteriog- 
raphy, venography, and lymphangiography. Of the 
total group, 18 were of the /epromatous variety, and 
90 were tuberculoid. 

In the patients with /epromatous leprosy a com- 
mon bone abnormality is osteoporosis, probably due 
to the presence of the bacillus in the medulla. This js 
occasionally associated with erosion of the medullary 
border of the cortex, and this may progress to expan- 
sion of the cortex. The other manifestations of infec. 
tion by the leprosy bacillus are enlarged nutrient 
foramina, honeycombing of the bone, and, most 
characteristic, bone cyst formation. These cysts are 
clear cut regions of destruction, and are seen in the 
medullary regions of small bones of the hands and 
feet. Subarticular bone erosion is the most common 
bone complication and begins at the articular mar- 
gins and is usually associated with extensive soft 
tissue swelling. Without vigorous treatment the 
joint space soon becomes involved, the joint disinte- 
grates, and deformity develops. 

In patients with /epromatous leprosy the bone 
changes are caused by direct invasion of the bone. 
Needle biopsy was carried out in 7 of these cases 
and was positive in 4. Occasionally, sequestra de- 
velop in this type of involvement, and examination 
of one such fragment showed complete replacement 
of all cellular structure by calcific material. 

Among the go patients with tuderculoid leprosy, 
the type of bone involvement was much more varied. 
In this variety, the bone changes are not due to 
direct invasion, but are the result of invasion of the 
nerves with subsequent nervous and vascular 
trophic disturbance. Needle biopsy in 12 of these 
cases yielded no positive findings. In general, the 
bone changes result from anesthesia and uncon- 
trolled trauma, from infection in the anesthetized 
soft tissues, and from neurotrophic disturbance— 
the Charcot joint. 

The changes observed are all nonspecific: distal 
tuft erosion, the most common; joint contractures; 
absorption of distal phalanges either in association 
with infection or with obliterating endarteritis; 
development of “pin and cup” Joints, indistinguish- 
able from those seen in collagen diseases; and ampu- 
tation. In most of these varieties of bone involve- 
ment there is no osteoporosis, and occasional y this 


Abstracts of Radiologic Literature 919 


feature is striking. Most of the involvement is in the 
lower extremities, and occurs as a result of un- 
noticed trauma, infection, ulceration of the foot, and 
subsequent bone change. 

In the 140 patients, the average duration of the 
disease was 18 years. The ages ranged between 16 
and 52 years. All but 53 had had sulphone therapy 
for varying periods. Although the lower extremity 
was the part most frequently involved, other 
affected sites were the bones of the face, including 


the nose.—E. Frederick Lang, M.D. 


Jacoss, Puitip. Osteolytic Paget’s disease. 
Clin. Radiol., Jan., 1974, 25, 137-144. (From: 
X-ray Departments, Birmingham Accident 
Hospital and Royal Orthopaedic Hospital, 
Birmingham, England.) 


An unusual form of Paget’s disease involves a 
large localized zone of bone destruction in long bones, 
similar to the well known osteoporosis circumscripta 
in the skull. An early osteolytic, monostotic lesion in 
a young person will cause diagnostic difficulties. The 
lesion represents an early, active stage of Paget’s 
disease in a long bone. Later, consolidation occurs, 
and classical radiologic signs will be found. 

Three well known signs of Paget’s disease are par- 
ticularly useful in reaching the correct diagnosis in 
this type of long bone lesion: (1) the almost invari- 
able tendency for one end of the lesion to be sub- 
articular; (2) enlargement of the affected bone; 
(3) the fame-shaped or V-shaped boundary between 
the normal and affected bone. 

In the 5 case reports presented, 2 lesions were in 
the radius, 1 in the ulna, 1 in a proximal phalanx, 
and 1 in the pelvis. 

Ifa solitary osteolytic lesion is seen in a long bone, 
a bone survey could be most helpful in arriving at 
the correct diagnosis, especially if classical Paget’s 
disease was found elsewhere.—Arch H. Hall, M.D. 


MCcELFRESH, EDWARD C., and Covenrry, 
Mark B. Femoral and pelvic fractures after 
total hip arthroplasty. Y. Bone & Joint 
Surg., April, 1974, 56-4, 483-492. (Address: 
Edward C. McElfresh, M.D., c/o Section of 
Publications, 200 First Street, S.W., Roches- 
ter, Minn. 55901.) 


The artificial hip joint may withstand consider- 
able trauma. This report from the Mayo Clinic, 
however, reviews 11 fractures following total hip 
replacement occurring 4 to 20 months after opera- 
tion; 3 pubic, 6 femoral, and fractures of both the 
acetabulum and femur in 1 patient. 

These fractures can be placed in 3 groups: 
I. Stress fractures apparently related to increased 
activity following hip replacement. There were 2 
patients with pubic fractures unrelated to trauma. 
2. Surgical defects in the cortex or insufficient 
cement around the tip of the femoral component, 
with a minor injury causing fracture. One patient 
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twisted her leg and fractured the femur at a point 
where the cement extrudéd through the shaft. 
Another patient stepped off a curb and fractured 
near a screw hole left from a removed plate and 
screws. 3. [rauma sufficient to produce fractures in 
a normal limb., Four patients had a fall or auto acci- 
dent with resultant shaft fractures; 1 fractured the 
pubic ramus and 2 had both the femoral shaft and 
acetabulum fractured. 

The authors found that fractures adjacent to the 
methylmethacrylate cement healed normally, if in 
good position. 

Several suggestions are made which may prevent 
these fractures. In patients who have been disabled 
for some time or have osteoporosis, pubic stress 
fractures might be avoided by a postoperative re- 
habilitation program. In patients with defects in the 
femoral cortex from removed screws or penetration 
of the cortex at the time of surgery, it is suggested 
that a long stem prosthesis with adequate cement be 
used and care be taken that the cement does not 
protrude through a cortical defect. They also indi- 
cate that the cement should extend at least 2 cm. 
distal to the tip of the prosthesis. 

Closed treatment of fractures is preferred since 
the prior surgery with reaming and heat may pre- 
dispose to avascularity. 

The case histories.include 18 roentgenographic 
representations sad ties is discussion of therapy.— 
Martha Mottram, M.D. 


Mirra, JOSEPH M., and Marcove, Ratpu C. 
Fibrosarcomatous dedifferentiation of pri- 
mary and secondary chondrosarcoma: review 
of five cases. F. Bone & Joint Surg., March, 
1974, 50-4, 285-296. (Address: Joseph M, 
Mirra, M.D., The University of California at 
Los Angeles, Center for Health Sciences, 
Los Angeles, Calif. 90024.) 


Review of 27 cases of well-differentiated chondro- 
sarcoma.at The University of California, Los Ange- 
les, showed that 5 developed fibrosarcomatous de- 
differentiation with no evidence of osteoid forma- 
tion. Three of the chondrosarcomas developed in 
enchondromas, I in Ollier’s disease, and I was a 
primary lesion 

The presenting symptom in all cases was pain and 
tenderness without a history of trauma. Three pa- 
tients had swelling of the affected limb and 2 of 
these had extension of tumor into the soft tissues. All 
patients had either elevated fasting blood sugar or 
abnormal glucose tolerance tests. 

The mean age when fibrosarcoma was diagnosed 
in the chondrosarcoma was 57 years. Three tumors 
were in the femur and 2 in the humerus. 

The § cases are reported in detail with roentgeno- 
graphic reproductions and photomicrographs. The 
lesions showed multiple fine or coarse granular and 
linear calcifications with irregular lytic defects. The 
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cortex was quite irregular in the illustrated cases. 
One roentgenogram showed Codman triangles. In 
areas of cortical bone destruction the tumor extended 
into the soft tissues. One patient had a pathologic 
fracture. 

The gross and microscopic appearance was indica- 
tive of underlying enchondroma in 4 cases, with 
heavy calcification in the shaft and anaplasia in the 
chondrosarcomatous portions; 1 fibrosarcoma arose 
in a primary well-differentiated chondrosarcoma. 

Pathologic examination showed that the chondro- 
sarcoma and fibrosarcoma were closely associated; 
in some areas there was sharp delineation between 
them, and in others a gradual transition. 

There is usually a highly malignant course after 
fibrosarcomatous dedifferentiation and widespread 
metastases developed in 4 of § patients within a 
year; these were spindle-cell or. fibrosarcomatous 
lesions without ostecid, bone or cartilage formation. 

In the patient with Ollier’s disease there had been 
excision of a well-differentiated chondrosarcoma of 
the femoral neck with hip fusion at the age of 33 
years. At the age of 52 years she developed chondro- 
sarcoma in the distal femur, separate from the old 
lesion; there were several small foci of fibrosarcoma- 
tous dedifferentiation in the lower shaft. This 
patient had a more protracted course and died of 
generalized metastases within 5 years.—Martha 
Mottram, M.D. 


BARRIER, J., GraLL, F., and Vioneron, N. 
Ostéite pubienne et thrombo-phlébite du 
post-partum. (Pubic osteitis and postpartum 
thrombophlebitis.) 7. de gynécol., obstét. et 


biol. de la repr., Sept., 1973, 2, 737-743. 
(Address; Dr. J. Barrier, Hôpital Louis 
Mourier, Faculté Xavier Bichat, 178, rue 
des Renouillers, F. 92700 Colombes, France.) 


Postpartum nonsuppurative acute pubic osteitis 
starts as a septicemia followed by a severe pain 
localized in the pubis. 

Roentgen findings vary and the most important 
diagnostic signs are sensitivity to intensive anti- 
biotic treatment and regression of the infection as 
monitored by sedimentation rate studies. 

The 2 cases of acute pubic osteitis treated by the 
authors, developed pelvic thrombophlebitis subse- 
quently. This is believed to be due to the same post- 
partum septicemia (anaerobic Streptococci). Hence, 
the advice is to be alert to detect early clinical signs 
of postpartum pelvic thrombophlebitis so as to start 
anticoagulant therapy in addition to antibiotics.— 
Firair N. Sarian, M.D. 


BLOOD AND LYMPH SYSTEM 


Pinet, F., Duquesne, J., AMIEL, M., Fro- 
MENT, J.-C., CLERMONT, A., and RUBET, A. 
Les dissections, fissurations et ruptures de la 
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paroi aortique: apport de l’aortographie par 
vole artérielle; à propos de 69 observations. 
(Dissections, fissurizations and ruptures of 
the aortic wall: contribution of aortography 
by arterial route; report of 69 observations.) 
La Nouvelle Presse méd., March, 1974, 3, 797- 
800. (Address: Pt F. Pinet, Hôpital Cardio- 
Vasculaire, B.P. Lyon Montchat 69394 Lyon 
Cedex 3, France.) 


Based on their experience in 102 cases of dissec- 
tion and 2 cases of rupture, the authors conclude 
that retrograde aortography via the femoral artery 
is the procedure of choice for opacification of the 
aorta. 

They noted a preponderance of male patients (68 
per cent) in their series. The age distribution was 
between 26 and go, the majority being between 40 
and 70 years of age. 

Retrograde femoral arteriography (Seldinger tech- 
nique) is performed whenever the femoral pulse is 
palpable. In the absence of a femoral pulse, percuta- 
neous axillary arteriography is made. 

The position and progress of the catheter should 
be carefully checked using test injection of a small 
amount of contrast material, thus avoiding entering 
a false channel or creating one in the aortic wall. 

There were no noteworthy complications as a 
result of this procedure. The risks in performing the 
examination are minimal, compared with the value 
of the information gained. 

In determining the type and site of dissection of 
the aorta, the authors use the classification of 
DeBakey, which is as follows: 

1. The orifice or point of entry is at the ascending 
aorta, with the dissection extending beyond the 
bronchocephalic trunk, and which may involve the 
entire aorta (38 per cent) 

2. Dissection limited to the ascending aorta (19 
per cent) 

3. The orifice, or point of dissection, is beyond the 
level of the left subclavian artery with dissection 
extending beyond the level of the diaphragm (18 
per cent). 

The authors add 4 types of their own based or. the 
false channel observed in 74 cases. These are: 

1. Intermediate location between DeBakey 1 and 
2 (15 per cent) 

2. Dissection beginning in the arch at the level of 
the great vessels (3 per cen t) 

3. Orifice located below the left subclavian artery, 
but with retrograde dissection up to the arch of the 
aorta (4 per cent) 

4. Abdominal—the primary dissection is limited 
to the abdominal aorta (3 per cent). 

Reproductions of ç excellent roentgenograms and 
drawings accompany this interesting article.— 


William H. Shehadi, M.D. 
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Hıcnman, J. H., and O’Suttivan, E. Isotope 
venography of pelvic veins. Clin. Radiol., 
Jan., 1974, 25, 125-143. (From: Department 
of Radiology, St. Mary’s Hospital, London 
W. 2, England.) 


Evaluation of the pelvic venous system is of value 
in patients with chronic varicose veins or leg edema. 
X-ray phlebography is accepted as the most accurate 
method of demonstrating the venous system of the 
pelvis and extremities. Radicisotopic examination 
of the pelvic venous system and lower extremities 
has had limited use. 

Twenty-five cases with chronic varicose veins and 
leg edema were studied by isotope venography and 
the results were compared with x-ray phlebography 
in the same cases. A dose of 2 me Tc98™ was injected 
simultaneously into the dorsum of each foot, and, 
subsequently, recordings were made over the pelvis 
using a gamma camera. 

Abnormalities in the images included: (1) absence 
of normal vessels; (2) collateral channels, with the 
most common being a retropubic anastomosis; and 
(3) delayed isotope flow. 

There were several cases in which the X-ray 
phlebogram appeared normal, but there was a 
delay in appearance of the isotope in the left iliac 
vein. The authors did not attach much significance 
to this in the absence of additional evidence of ve- 
nous occlusion. 

The pictorial definition of the isotope venograms 
was not as good as the x-ray phlebogram, but any 
lesion which affects the flow causing delay or ob- 
struction with the formation of collaterals will be 
excellently demonstrated. The upper iliac vessels 
and the inferior vena cava are routinely demon- 
strated. 

Isotope venography is recommended as a rapid 
and accurate outpatient screening procedure for the 
evaluation of the status of the pelvic venous system. 


—Charles W. Cooley, M.D. 


BLoom, Jonn D., Mozersky, Davip J., Buck- 
LEY, CLIFFORD J., and Hacoop, CLYDE 2N 
Jr. Defective limb growth as a complication 
of catheterization of the femoral artery. 
Surg., Gynec. © Obst., April, 1974, 138, 524- 
526. (From: The General Surgery Service, 
Wilford Hall U. S. Air Force Medical Center, 
Lackland Air Force Base, Texas.) 


Because of advances in cardiac surgical techniques, 
increasing numbers of young patients are being sub- 
jected to retrograde femoral artery catheterization 
procedures. 

Although statistics vary widely, complications do 
occur. Three cases are detailed in which the common 
femoral and external iliac arteries became occluded 
and went unrecognized until retarded growth devel- 
oped in the involved limb. The defects were cor- 
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rected by means of modified bovine arterial hetero- 
grafts with good results. 

The effect of altered blood flow on limb develop- 
ment is well documented, and the importance of a 
prolonged follow-up period after arterial catheteriza- 
tion is recommended. The presence of a palpable 
pulse and a warm extremity cannot be used to ex- 
clude arterial thrombosis unequivocally. 

Adjunct methods of evaluation include: exercise 
testing; the use of an ultrasonic velocity detector; 
ankle pressures; and finally, arteriography. 

In the 3 cases presented, retardation in limb 
growth was the first sign of arterial occlusion.— 


Arch H. Hall, M.D. 


Henkin, Rospert E. Yao, James S. T, 
Quinn, James L., II], and BERGAN, JOHN J; 
Radionuclide venography (RNV) in lower 
extremity venous disease. 7. Nuclear Med., 
March, 1974, 75, 171-175. (Address: Robert 
E. Henkin, M.D., Department of Nuclear 
Medicine, Northwestern Memorial Hospital, 
Superior Street and Fairbanks Court, Chi- 
cago, Ill. 60611.) 


The importance of lower extremity and pelvic 
venous thrombosis as the source of pulmonary em- 
bolism is well known, as are the dire results of pul- 
monary embolism. Contrast venography, ultra- 
sound and the radioiodinated fibrinogen uptake have 
been used to study the problem. 

The authors studied 53 cases with lower extremity 
venous disease or pulmonary embolism. Ultrasound 
studies were done on 50 per cent of the cases and 25 
cases had contrast venography. Radionuclide venog- 
raphy (RNV) was done in the 53 cases using ['c?™"- 
human albumin microspheres and a gamma camera. 
The RNV was found to be more accurate than the 
ultrasound, and when combined with the ultrasound 
study there were no false negatives. There was 1 
false negative and no false positives in the patients 
who had both RNV and contrast venography 
studies. Fifty-three per cent of the patients with 
pulmonary emboli and clinically normal lower ex- 
tremities had abnormal RNV studies. 

Vascular occlusion, collateral circulation and 
thrombi are accurately identified by RNV. 

The RNV test is safe, accurate, easily performed 
and is useful in evaluating patients with pulmonary 
embolism.—Charles W. Cooley, M.D. 


Nrxarpou, Hisasui, Ipriss, Farouk S., and 
Riker, Witiiam L. Aortic rupture in chil- 
dren as a complication of coarctation of the 
aorta. 4.M.A. Arch. Surg., Dec., 1973, 707, 
838-841. (Address: Dr. Hisashi Nikaidoh, 
2300 N. Children’s Plaza, Chicago, Hl. 
60614.) 
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The natural history of undiagnosed or untreated 
cases of coarctation of the aorta of the adult type is 
death, on the average before the age of 35 years, due 
to a complicating rupture of the aorta, bacterial 
endocarditis or endo-aortitis, congestive heart fail- 
ure, or intracranial hemorrhage. 

Early diagnosis and surgical treatment removes 
the life threatening aspects of coarctation. 

The authors report that at their hospital 325 pa- 
tients with coarctation of the aorta have been treated 
surgically since 1946. During this period there were 
3 cases in children of aortic rupture associated with 
the coarctation. Two of these involved mycotic false 
aneurysms secondary to bacterial endo-aortitis, and 
the other was a dissecting aneurysm of the ascending 
aorta which ruptured into the pericardial cavity. 

Aortic rupture without infection appears to be 
more common than the one induced by infection, 
and occurs on the average in the third decade of life. 

The case being reported by the authors was a 7 
year old boy, probably the youngest reported, and 
this may have been related to the blunt trauma the 
patient sustained falling from the front steps of his 
home. This usually takes the form of a dissecting 
aneurysm secondary to hyaline degeneration and a 
decrease in elastic tissue in the media of the wall of 
the aorta near the site of rupture. The ascending 
aorta is usually considered to be the most common 
location, but others have found an equal distribution 
in the pre-stenotic and post-stenotic segments of the 
coarctation. The dissecting aneurysm eventually 
ruptures into the pericardial sac, pleural cavity, 
esophagus or bronchial lumen. 

Aortic rupture secondary to bacterial infection is 
due to a mycotic false aneurysm caused by direct 
bacterial invasion of the aortic wall from endo- 
aortitis. This occurs more frequently in the post- 
stenotic segment and the 2 major organisms are 
Staphylococci and Streptococci. These mycotic aneu- 
rysms usually progress to rupture into the pleural 
cavity, the esophagus, or the bronchial lumen. These 
commonly occur in boys in the second decade, with 
the ages of the 2 boys being reported, however, 
being 5} and 103 years, respectively. 

Clinically, the symptoms and physical findings 
are those due to subacute or acute bacterial infection, 
with pyogenic emboli to those organs and extremities 
below the level of the coarctation. 

The chest roentgenograms show the typical find- 
ings of coarctation, and, in addition, a rapidly ex- 
panding soft tissue density in the left hilus. 

Surgically, the major technical difficulty is the 
frequent sudden uncontrollable hemorrhage which 
may occur early during the dissection through rup- 
ture of the aneurysm. For this reason the false 
aneurysm and the surrounding structures should not 
be disturbed, until measures such as extracorporeal 
circulation, hypothermia and circulatory arrests are 
taken to manage massive bleeding from the aorta.— 


Donald M. Monson, M.D. 
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BLIZNAK, JOHNNY, and Srap.Le, Tom W. Radi- 
ology of angiodysplasias of the limb. Radiol- 
ogy, Jan., 1974, 770, 35-44. (Address: 
Johnny Bliznak, M.D., Mallinckrodt Insti- 
tute of Radiology, Washington University 
School of Medicine, 510 South Kingshighway 
Boulevard, St. Louis, Mo. 63110.) 


This report deals with a series of 18 patients stud- 
ied at the Mallinckrodt Institute of Radiology be- 
tween 1963 and 1972. Plain film roentgenograms 
were reviewed with regard to a soft tissue mass and 
soft tissue calcifications. Comparisons were made of 
the length, diameter, periosteal reaction, bone ero- 
sion and remodelling patterns, and the growth and 
development of the affected extremity. The findings 
were found to be valuable in determining the extent 
of the lesions, as filling of the vessels at angiography 
sometimes was found to be incomplete. Soft tissue 
calcifications were present in one half of the patients 
studied, and were found more commonly in lesions 
with arterial components. 

The angiographic classification devised by the 
authors was found helpful to the surgeon in the pre- 
operative approach to these lesions and is listed as 
follows: (a) local arteriovenous malformations; (b) 
diffuse arteriovenous malformations; (c) small vessel 
malformations; and (d) venous malformations. 

a. Local arteriovenous malformations were usually 
associated with considerable hemodynamic changes 
as exemplified by loud bruits (indicating rapid flow), 
and shunting. Arteriography was considered manda- 
tory in these patients. The filming sequence neces- 
sary to demonstrate these lesions consisted of 2 
exposures per second for a minimum of 10 seconds. 

b. Diffuse arteriovenous malformations were noted 
to usually be extensive, requiring a large field film 
changer to demonstrate. The striking finding in these 
lesions was that of greatly dilated veins, resulting in 
a clinical varicose appearance. Hence, a diffuse vas- 
cular malformation should always be considered in 
the differential diagnosis of a patient with varicose 
veins and gangrene of the tips of the digits. 

c. Small vessel malformations were often accom- 
panied by the development of adjacent periosteal 
new bone formations. These lesions were best demon- 
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strated by arterial injection using a rapid film 
changer. Late films were also necessary, as the mal- 
formations typically were best demonstrated in the 
capillary phase, and additionally were characterized 
by the appearance of large draining veins in the 
venous phase. 

d. Venous malformations in this series ranged in 
size from 2 cm. to extensive lesions involving an 
entire limb. They were characterized by extremely 
slow flow, so that arteriography was not often help- 
ful, adequate visualization being defeated by the 
dilution effect and the fact that some feeding vessels 
may be thrombosed as well. Venography was con- 
sidered mandatory and often multiple simultaneous 
injections at different sites were necessary to demon- 
strate the lesion. 

In summary the authors concluded that the 
presence of a bruit, digital gangrene with or without 
varicose veins, or roentgen evidence of vascular 
calcification was much more common in arterial mal- 
formations than in venous malformations, and indi- 
cated that the lesion had an arterial component. Any 
patient suspected of having a vascular malformation 
despite a normal arteriogram should undergo venog- 
raphy. If the venous site cannot be visualized from 
the arterial side, either the feeding vessels and/or 
many of the venous channels are thrombosed or the 
large volume of blood in the malformation is causing 
dilution of contrast material delivered from the 
arterial side. If venography fails to demonstrate the 
lesion, direct injection into any palpable portion of 
the malformation should demonstrate vascular 
spaces, often to a rather surprising extent. Venous 
dysplasias were best demonstrated by venography. 
Arteriography was considered essential in patients 
with varicose veins due to arteriovenous malforma- 
tions. Surgical results have been best in those pa- 
tients with localized lesions. However, even in these 
cases, infiltration of muscles vital to function may 
leave the patient with a useless limb. Small vessel 
lesions with extensive infiltration into a group of 
muscles tend to recur at the border of the resection 
and extend proximally from this point. Angio- 
graphic demonstration of the entire course of 
these vessels not only helps in planning surgery, 
but also provided a good indication as to the prog- 
nosis.—David E. Marley, M.D. 
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ATRIAL septal defect in presence of partial anomalous 
pulmonary venous connection; angiographic 
demonstration of, 591 
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BaRIUM ENEMA examination; frequency of visualiza- 
tion of normal appendix with, 312 
study, water double contrast; new method of 
roentgen examination of colon, 326 
BARRETT’S esophagus, diagnosis of, with radio- 
isotopes, 716 
BATTERED child syndrome; patterns of injury and 
significance of uncommon fractures in, 143 
BeniGn hemorrhagic renal cyst; nephrotomography, 
renal arteriography, and cyst puncture 
(ab), 461 
Biiiary calculi, residual, extraction of; in x-ray de- 
partment (ab), 212 
Biopsy needle, new, and its clinical use, 854 
percutaneous needle localization of clustered 
mammary microcalcifications prior to, 839 
precision needle, of breast at mammography; 
device for, 843 
BLADDER, uroepithelial tumors of, calcification in; 
report of § cases and survey of literature, 
827 
BLastomycosis, pulmonary, acute; clinical features 
of (ab), 698 
Bone changes in leprosy: Dr. Diwan Chand Aggar- 
wal Memorial Oration for 1972 (ab), 919 
demineralization studies, roentgenographic, of 
Gemini space flights; review of, 1 
imaging; comparison of Tc9™ polyphosphate 
and F!8 for, 184 
similar, manifestations of scleroderma and rheu- 
matoid arthritis, 35 
Book Reviews 
The Radiology of Joint Disease. By D. M. For- 
rester, and John W. Nesson, 200 
Complications of Diagnostic Radiology. By 
John F. Weigen, and Sydney F. Thomas, 
200 
Radiology of the Newborn and Young Infant. 
By Leonard E. Swischuk, 446 
Coronary Angiography. By Harold A. Baltaxe, 
Kurt Amplatz, and David C. Levin, 687 
The Aortic Arch and Its Malformations: with 
Emphasis on the Angiographic Features. 
By Wade H. Shuford, and Robert G. 
Sybers, 687 
Radiologic Examination of the Urinary Tract. 
By Howard M. Pollack, 905 
Fraction Size in Radiobiology and Radio- 
therapy. Edited by Tsutomu Sugahara, 
László Révész, and Oliver C. A. Scott, 905 
BowEL, small, following pyloroplasty and vagotomy 
(ab), 699 
Brain scanning, what is role of, subdural hematoma; 
in its diagnosis? (ab), 456 
BREAsrT carcinomas; analysis of 462, 846 
BRONCHIOLAR carcinoma; review of 1$2 patients 
(ab), 465 
BroncHocutaneous fistula as late complication of 
permanent epicardial pacing, 614 
BRONCHOSCOPY, prognostic value of, in primary lung 
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Cancer; new perspective for old procedure 
(ab), 459 | hae 

Buscopan, esophageal varices; enhanced visualiza- 
tion of, 232 


CALCANEUS, solitary unicameral bone cyst of; review 
of twenty cases (ab), 703 
CALCIFICATION in Cooper’s ligament, 107 
in uroepithelial tumors of bladder; report of 5 
cases and survey of literature, 827 
soft tissue, in infancy; extravasation of calcium 
gluconate as cause of, 109 
CALCIFICATIONS, intracranial, in infancy (ab), 210 
Catcrum gluconate as cause of soft tissue calcifica- 
tion in infancy; extravasation of, 109 
CaLcuLtt, residual biliary, extraction of; in x-ray de- 
partment (ab), 212 
CALvaRIAL, multiple, “Doughnut Lesions”; case re- 
port, 121 
CALVARIUM; primary lymphangioma of, 118 
Cancer of lung; results of split-course radiation 
therapy in, 754 
of prostate; radiation therapy and pelvic node 
dissection in management of, 832 
primary lung, prognostic value of bronchoscopy 
In; new perspective for old procedure (ab), 
459 | 
thyroid; unusual concentration of radioper- 
technetate in patient with, 714 
CaRcINOID tumors of colon (ab), 212 
Carcinoma, bronchiolar; review of 152 patients (ab), 
465 | . 
of colon following ureterosigmoidostomy; in- 
creased incidence of, 806 . 
of pancreas; selective pharmacodynamic angi- 
ography in diagnosis of (ab), 460 
vocal cord; influence of fractionation on acute 
and late reactions in, 748 
CARCINOMAS, breast; analysis of 462, 846 | 
CATHETERIZATION, Cardiac and coronary arteriogra- 
phy; radiation reduction by means of low 
pulse-rate fluoroscopy during, 636 
of femoral artery, defective limb growth as com- 
plication of (ab), 922 
CERVICAL esophageal webs—roentgen-anatomic cor- 
relation: observations on pharyngoesopha- 
gus, 221 
spine and dysphagia; osteophytes of (ab), 463 
CHARNLEY total hip replacement, painful, 61 | 
CHOLANGIOGRAPHY; percutaneous transhepatic (ab), 
212 
CHOLECYSTOGRAPHY, cholecystokinin, in acalculous 
gallbladder disease (ab), 916 
use of C-terminal octapeptide of cholecysto- 
kinin in, 380 
CHOLECYSTOKININ cholecystography in acalculous 
gallbladder disease (ab), 916 
CHOLEDOCHO-PANCREATOGRAPHY, endoscopic retro- 
grade; review with report of collaborative 
series (ab), 213 
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CHONDROSARCOMA, primary and secondary; fibro- 
sarcomatous dedifferentiation of: review of 
five cases (ab), 920 
CuristMas disease; bilateral pseudotumors of pelvis 
in patient with; with notes on localization 
by radioactive scanning and ultrasonog- 
raphy, 173 
Curonic pancreatic pleural.effusions (ab), 210 
CINECORONARY angiography, improved accuracy of; 
angulated views in sagittal plane for, 565 
Crrruotic liver, macro-regenerating nodule in; 
radiologic features and differential diag- 
nosis, 401 
CLAVICLE, condensing osteitis of; new entity, 17 
CLEIDOCRANIAL dysostosis; review of 40 new cases; 5 
CLINDAMYCIN (cleocin) colitis, 301 
“CLIPPING INJURY” fracture of epiphysis in adoles- 
cent football player; occult lesion of knee, 
69 
CLusTERED mammary microcalcifications prior to 
biopsy: percutaneous needle localization of, 
839 
Corris, clindamycin (cleocin), 301 
COLLAGENOUS sprue, 275 
Coton; carcinoid tumors of (ab), 212 
carcinoma, increased incidence of; following 
ureterosigmoidostomy, 806 
left; seat-belt injuries of (ab), 212. 
neoplasia of; over long segment (ab), 915 
new method of roentgen examination of; water 
double contrast barium enema study, 326 
“Cotonic cocktail”; oral examination of colon, 318 
COMPUTER processing: of data; dual camera studies of 
pulmonary function with, 761 
ConDENSING osteitis of clavicle; new entity, 17 
ContTinuinc medical education; implications con- 
cerning recertification, re-examination and 
relicensure (E), 192 
Cooper’s ligament, calcification in, 107 
CoRONARY ARTERY disease, left main; coronary ar- 
teriography in, 583 
left, and its branches; new lordotic projection 
for improved visualization of, 575 
CRANIOFACIAL pathology; maxillary artery in, 124 
CROHN’S DISEASE, colonic; diverting ileostomy for; 
Part 2: Radiological findings in colon fol- 
lowing diversion (ab), 916 
surgical treatment of; review of 120 cases (ab), 
465 
Cruciate ligament injuries; use of xeroradiography 
In, 94 
C-TERMINAL octapeptide of cholecystokinin i in chole- 
cystography; use of, 380 
Cyst, bone, solitary unicameral, of calcaneus; review 
of twenty cases (ab), 703 
puncture, nephrotomography, and renal arteri- 
ography; benign hemorrhagic renal cyst 
(ab), 461 - 
renal, updated approach to diagnosis of; renal 
ultrasonography (ab), 701 
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CysTATHIONINE synthase deficiency, clinical-roent- 
genologic correlations; homocystinuria due 


to, 45 


Derect, distal anterior femoral metaphyseal; ana- 
tomic variant that may simulate disease, 
IOI 
Diasec osteoarthropathy; clinical and roentgeno- 
graphic observations in go cases, 22 
Diacnoses, analysis of confidence level of, estab- 
lished by sequential roentgenographic in- 
vestigation; roentgenographic assessment of 
asymptomatic renal lesions (ab), 214 
Diacnosis, angiographic, and treatment by closed 
aspiration; pyogenic liver abscess, 388 
differential and radiologic features; macro- 
regenerating nodule in cirrhotic liver, 401 
differential, of brain lesions by gallium scanning 
(ab), 456 
of carcinoma of pancreas; selective pharmaco- 
dynamic angiography in (ab), 460 
of perirenal and subcapsular masses; anatomic- 
radiologic correlation, 523 
of renal cyst; renal ultrasonography: updated 
“approach to (ab), 701 
roentgen, of so-called intralobar sequestration 
of lung (ab), 458 
subdural hematoma—what is role of brain 
scanning in its? (ab), 456 
Dracnostic value of hypotonic duodenography, 256 


DiaPHRAGMS, nonobstructive, or rings of gastric an- 


trum in adults, 236 
DIASTEMATOMYELIA and congenital spine deformities 
' (ab), 702 
Disease, acalculous gallbladder; cholecystokinin 
cholecystography i in (ab), 916 
anatomic variant that may simulate; distal an- 
terior femoral mealea defect, 101 
Christmas; bilateral pseudotumors of pelvis in 
patient with; with notes on localization by 
radioactive scanning and ultrasonography, 
173 
colonic Crohn’s, diverting ileostomy for; Part 2: 
Radiological findings in colon following di- 
version (ab), 916 
Crohn’s, surgical treatment of; review of 120 
cases (ab), 465 
Hodgkin’s, and malignant lymphoma; extended 
mantle radiotherapy in, 772 
Hodgkin’s; angiography of Net and spleen in, 
789 
lower extremity venous; radionuclide venogra- 
phy (RNV) in (ab), 922 
Niemann-Pick; radiological findings in (ab), 218 
osteolytic Paget’s (ab), 919 
Paget's; technetium 99m labeled diphosphonate 
bone scanning in, 177 
renal, obstructive; megacalyces; further obser- 
vations and differentiation from, 473 
Diseases, diffuse, of small intestine presenting with 
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malabsorption; roentgenographic classifica- 
tion of, 283 
DisPARAESOPHAGEAL hernias and acquired para- 
esophageal; complications of hiatal hernia 
repair, 248 
DissEcTIoNs, fissurizations and ruptures of aortic 
wall; contribution of aortography by ar- 
terial route; report of 69 observations (ab), 
92I 
DISSEMINATED intravascular coagulation (DIC); 
roentgen appearance of (ab), 219 
DıverTICULA, giant duodenal, 334 
multiple, or diverticulosis of ureter; rare radio- 
clinical syndrome (ab), 462 
DıveErTICULOsIS or multiple diverticula of ureter; 
rare radio-clinical syndrome (ab), 462 
DIvERTICULUM, giant sigmoid, 338 
large, of anal canal; case report and review of 
literature on anal canal and rectal divertic- 
ula, 344 
“Doucunur Lesions, 
port, 121 
DuaL camera studies of pulmonary function with 
computer processing of data, 761 
Dvopenat diverticula, giant, 334 
hematoma; radiologic findings in (ab), 459 
Duopenocrapuy, hypotonic; diagnostic value of, 
256 
Dura, lamina; lore and lure o’ (ab), 697 
Dysosrosis, cleidocranial; review of 40 new cases, 5 
Dyspuacia and cervical spine; osteophytes of (ab), 
463 
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multiple calvarial; case re- 


Ecuocrapny, prostatic; current status of (ab), 918 
Ecroria, gallbladder; review of anomalies of posi- 
tion, 396 
Ecropic ossification following total hip replacement; 
incidence and method of classification (ab), 
703 
EDITORIALS 
Continuing Medical Education: Implications 
concerning Recertification, Re-Examina- 
tion and Relicensure, 192 
Seventy-fifth Annual Meeting of the American 
Roentgen Ray Society, 431 
Heuristic Gems from the American Radium 
Society, 653 
Fifty-sixth Annual Meeting of the American 
Radium Society, 890 
Errusions, pancreatic pleural, chronic (ab), 210 
Empo.ism, fatty, after repeated perfusions of lipid 
emulsions (ab), 915 
Emutsions, lipid; fatty embolism after repeated per- 
fusions of (ab), 915 
Enposcopic retrograde choledocho-pancreatogra- 
phy; review with report of collaborative 
series (ab), 213 
ENTEROCOLITIS, those other types of, 291 
ENTEROBILIARY fistulas, spontaneous (ab), 212 
EPICARDIAL pacing, permanent; bronchocutaneous 
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fistula as late complication of, 614 
Epipuysis, fracture of, “Clipping injury” in adoles- 
cent football player; occult lesion of knee, 
69 
EsopHAGEAL varices by Buscopan; enhanced visuali- 
zation of, 232 
webs, cervical—roentgen-anatomic correlation; 
observations on pharyngoesophagus, 221 
Esopuacus, Barrett’s, diagnosis of; with radio- 
isotopes, 716 
EXTRAHEPATIC and intrahepatic masses; pitfalls in 
arteriographic differentiation of, 420 
EXTRAVASATION of calcium gluconate as cause of soft 
tissue calcification in infancy, 109 
spontaneous, of contrast medium during intra- 
venous urography: report of fourteen cases 
and review of literature (ab), 917 


F!8 and Tc*™ polyphosphate, comparison of, for bone 
imaging, 184 

FEMORAL metaphyseal defect, distal anterior; ana- 
tomic variant that may simulate disease, 
IOI 

l'IBROSARCOMATOUS dedifferentiation of primary and 
secondary chondrosarcoma: review of five 
cases (ab), 920 

Kirry-sixtH Annual Meeting of American Radium 
Society (E), 890 

FısruLa, bronchocutaneous, as late complication of 
permanent epicardial pacing, 614 

vesicoenteric, occult; detection and localization 

of, 811 

FısruLas, enterobiliary, spontaneous (ab), 212 

Fracture, “Clipping injury,” of epiphysis in adoles- 
cent football player; occult lesion of knee, 
69 

Fractures, femoral and pelvic, after total hip ar- 
throplasty (ab), 919 

uncommon, in battered child syndrome; pat- 

terns of injury and significance of, 143 


GALACTOGRAPHY, mammography, and pneumo- 
cystography in detecting occult carcinomas 
of breast; significance of (ab), 466 
GALLBLADDER disease, acalculous; cholecystokinin 
cholecystography in (ab), 916 
ectopia; review of anomalies of position, 396 
localized deformity of, secondary to hepatic 
mass lesions, 412 
GALLIuM scanning; differential diagnosis of brain 
lesions by (ab), 456 
GancGLiosiposis (GM)); re-evaluation of vertebral 
deformity, 155 
Gastric antrum, nonobstructive mucosal 
phragms or rings of; in adults, 236 
carcinoma patients; clinical evaluation of pre- 
operative liver scintigraphy in, 720 
GASTROINTESTINAL tract, “lower,” hemorrhage; new 
concepts based on arteriography, 357 
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Gemini space flights; review of roentgenographic 
bone demineralization studies of, 1 
Giucacon; hypotonic roentgenography with, 264 


(HEDSPA), Tc? diphosphonate, value of; as skele- 
tal scanning agent, 73 
Hemaroma, duodenal; radiologic findings in (ab), 459 
subdural—what is role of brain scanning in its 
diagnosis? (ab), 456 
HeEMATURIA, post-traumatic; selective pharmaco- 
angiographic control of (ab), 463 
Hemoprysis, selective bronchial arteriography in 
(ab), 915 
HEMORRHAGE, “lower” gastrointestinal tract; new 
concepts based on arteriography, 357 
renal, spontaneous; roentgenographic manifes- 
tations of (ab), 461 
Hepatic mass lesions; localized deformity of gall- 
bladder secondary to, 412 
Hernia “En Masse”; spontaneous reduction of, 252 
Hrarat hernia repair, complications of; acquired 
paraesophageal and disparaesophageal her- 
nias, 248 
Hickey LECTURE, 1974; radiotherapy of tumors of 
urinary tract, 467 
Hip joint, artificial, from roentgenologic standpoint 
(ab), 702 
replacement, complications of; roentgen evalua- 
tion, 55 
replacement, total, ectopic ossification follow- 
ing; incidence and method of classification 
(ab), 703 
replacement, total, painful Charnley, 61 
HopckIN’s DISEASE and malignant lymphoma; ex- 
tended mantle radiotherapy in, 772 
angiography of liver and spleen in, 789 
HomocystTiInuRIA due to cystathionine synthase 
deficiency; clinical-roentgenologic correla- 
tions, 45 
HyPERPARATHYROIDISM, primary; arteriographic 
signs of; report of 10 cases (ab), 457 
Hyporonic duodenography; diagnostic value of, 256 
roentgenography with glucagon, 264 
HYSTEROSALPINGOGRAPHY in infertility, 642 


1.A.E.A. Catalogue of Radiation Dosimetry Data, 
gol 

ILEosromy, diverting, for colonic Crohn’s disease; 
Part 2: Radiological findings in colon fol- 
lowing diversion (ab), 916 

IMacine, three-dimensional, of abdominal organs 
with ultrasound, 883 

Inrancy; intracranial calcifications in (ab), 210 

INFERTILITY; hysterosalpingography in, 642 

Injury, patterns of, and significance of uncommon 
fractures in battered child syndrome, 143 

INTESTINAL complications of radiotherapy (ab), 464 

INTESTINE, small; inflammatory pseudotumor of, 305 

INTRA-ARTERIAL papaverine; contrast enhancement 
of mesenteric and portal veins using, 374 
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INTRACRANIAL calcifications in infancy (ab), 210 
INTRAHEPATIC and extrahepatic masses; pitfalls in 
arteriographic differentiation of, 420 
arterial portal communications; angiographic 
study, 384 
lesions, focal; use of multiple radionuclide 
imaging to differentiate, 728 
INTRALOBAR sequestration, so-called, roentgen diag- 
nosis of; of lung (ab), 458 
InrRARENAL lesions; adrenal tumors simulating, 518 
Isopose curves, computer generated, for high energy 
x-ray machines; experimental verification 
and time-saving strategies, 865 
IsoropE venography of pelvic veins (ab), 921 


Kaposi’s sarcoma; experience with ten cases, 793 
KNEE, lesion of, occult, “Clipping injury” fracture of 
epiphysis in adolescent football player, 69 


Lamina dura; lore and lure 0’ (ab), 697 
Leprosy, bone changes in: Dr. Diwan Chand Ag- 
garwal Memorial Oration for 1972 (ab), 919 
Lesion, focal intrahepatic; use of multiple radio- 
nuclide imaging to differentiate, 728 
Lesions, brain, differential diagnosis of, by gallium 
scanning (ab), 456 
hepatic mass; localized deformity of gallbladder 
secondary to, 412 
intrarenal; adrenal tumors simulating, 518 
Linear accelerators, high energy, in radiotherapy; 
design of x-ray targets for, 873 
LIPOHEMARTHROSIS, 97 
Lipomarosis, pelvic; report of three cases (ab), 220 
Liver scintigraphy, preoperative, in gastric carci- 
noma patients; clinical evaluation of, 720 
Lorporic projection, new, for improved visualization 
of left coronary artery and its branches, $75 
Lune; Aspergillus fumigatus; its pathogenic action 
on (ab), 210 
cancer of; results of split-course radiation ther- 
apy in, 754 
so-called intralobar sequestration of; roentgen 
diagnosis of (ab), 458 
superior sulcus tumor of; orthopedic aspects and 
early diagnosis of (ab), 698 
LyMPHANGIOMA, primary, of calvarium, 118 
Lympuoma, malignant and Hodgkin’s disease; ex- 
tended mantle radiotherapy in, 772 


Macro-regenerating nodule in cirrhotic liver: radio- 
logic features and differential diagnosis, 401 

Maicnant lymphoma and Hodgkin’s disease; ex- 
tended mantle radiotherapy in, 772 

Ma .tory-WeErss syndrome (ab), 699 

Mammary microcalcifications, clustered, prior to 
biopsy; percutaneous needle localization of, 
839 

Mammocrapny; device for precision needle biopsy 
of breast at, 843 

galactography, and pneumocystography in de- 
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tecting occult carcinomas of breasts; sig- 
nificance of (ab), 466 

Masses, intrahepatic and extrahepatic; pitfalls in 
arteriographic differentiation of, 420 

perirenal and subcapsular, diagnosis of; ana- 

tomic-radiologic correlation, 523 

MECKEL; os supra petrosum of, 139 

Mepicat education, continuing; implications con- 
cerning recertification, re-examination and 
relicensure (E), 192 

Mecacatyces; further observations and differentia- 
tion from obstructive renal disease, 473 

MecacoLon, toxic; considerations on (ab), 2:1 

MELANOMA, metastatic; urographic manifestations 
of, 801 

MELoRHEosTOsIs (ab), 218 

Meniscus, lateral; arthrography of, 79 

Mesenteric and portal veins using intra-arterial 
papaverine; contrast enhancement of, 374 

METACARPAL sign (ab), 464 

Merasrases, pulmonary; results after resection of 
(ab), 458 

Merasratic melanoma; urographic manifestations 
of, 801 

Mucosa diaphragms, nonobstructive, or rings of 
gastric antrum in adults, 236 

striations of upper urinary system; review of 58 

cases (ab), 215 

MYELocrapny, painless; introduction of new aspira- 
tion cannula and review of 541 consecutive 
studies (ab), 216 


Nationat Council on Radiation Protection and 

Measurements (NCRP), 900 
Research Council: Committee on Radiology, 

Division of Medical Sciences; Picker Foun- 
dation Awards, 1974-1975, 897 

Neonara transplacental rubella syndrome; its ef- 
fect on normal maturation of diaphysis, 166 

Neoptasta of colon over long segment (ab), 915 

Neop.astic and cultured normal cells; thermal en- 
hancement of radiosensitivity using, 860 

NEPHROTOMOGRAPHY, renal arteriography, anc cyst 
puncture; benign hemorrhagic renal cyst 
(ab), 461 

NieMANN-Pick disease; radiological findings in (ab), 
218 | 


ORAL examination of colon; “colonic cocktail,” 318 

ORBIT, venography of; analytical report of 413 cases 
(ab), 456 

OssIFIcaTION, ectopic, following total hip replace- 
ment; incidence and method of classifica- 
tion (ab), 703 

Os supRA petrosum of Meckel, 139 

OsTEITIS, condensing, of clavicle; new entity, 17 

pubic, and postpartum thrombophlebitis (ab), 
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OSTEOARTHROPATHY, diabetic; clinical and roent- 
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genographic observations in go cases, 22 

OsTEoID osteoma, multifocal; case report and review 
of literature, 103 

OstTEoLytic Paget’s disease (ab), 919 

OstEoma, multifocal osteoid; case report and review 
of literature, 103 

OsTEOMYELITIS, subacute; serpiginous tract: sign of 
(ab), 704 

OsTEopHYTES of cervical spine and dysphagia (ab), 
463 

OstiuM primum defect in adult; left ventricular 
angiographic anatomy of, §97 


PAGET’S DISEASE, osteolytic (ab), 919 
technetium g9m labeled diphosphonate bone 
scanning in, 177 
(Pancoast) tumor, superior sulcus, of lung; ortho- 
pedic aspects and early diagnosis of (ab), 
698 
Pancreatic abscess (ab), 917 
pleural effusions, chronic (ab), 210 
PANCREATITIS, relapsing acute; endoscopic pancrea- 
tography in management of (ab), 916 
PANCREATOGRAPHY, endoscopic, in management of 
relapsing acute pancreatitis (ab), 916 
PARAESOPHAGEAL, acquired, and disparaesophageal 
hernias; complications of hiatal hernia re- 
pair, 248 
PATHOGENIC action; Aspergillus fumigatus, on lung 
(ab), 210 
ParHoLocic and roentgenographic findings in sur- 
gical patients; inferior vena caval extension 
of renal carcinoma; lost cause?, 819 
PaTrHOLoGy, craniofacial; maxillary artery in, 124 
Petvic bony outlet, size of, in renal agenesis, 159 
destructions; progressive post-traumatic (ab), 
217 
lipomatosis, report of three cases (ab), 220 
node dissection and radiation therapy, in man- 
agement of cancer of prostate, 832 
veins, isotope venography of (ab), 921 
PERCUTANEOUS needle localization of clustered mam- 
mary microcalcifications prior to biopsy, 
839 
transhepatic cholangiography (ab), 213 
PERIRENAL and subcapsular masses, diagnosis of; 
anatomic-radiologic correlation, 523 
PEuTZ-TOURAINE-JEGHERS syndrome (ab), 700 
PHARMACO-ANGIOGRAPHIC, selective, control of post- 
traumatic hematuria (ab), 463 
PHARMACOLOGIC aids in angiography of upper ex- 
tremity, 150 
PHARYNGOESOPHAGUS, observations on; cervical 
esophageal webs—roentgen-anatomic cor- 
relation, 221 
PHLEBOGRAPHY and arteriography of limbs in plan- 
ning shunt and fistula operations in pa- 
tients with chronic renal failure, 551 
Picker Foundation Awards, 1974-1975; National 
Research Council; Committee on Radiol- 
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ogy, Division of Medical Sciences, 897 
PNEUMOBILIA, “innocent”; report of case and review 
of literature (ab), 459 
PNEUMOCONIOSIS in women (ab), 210 
PNEUMOCYSTOGRAPHY, mammography, and pilie 
tography, in detecting occult carcinomas of 
breast; significance of (ab), 466 
PorTAL vein, ventral, 369 
veins and mesenteric, using intra-arterial papav- 
erine; contrast enhancement of, 374 
Post-rrauMaTic pelvic destructions, progressive 
(ab), 217 
Precision needle biopsy of breast at mammography; 
device for, 843 
PRELIMINARY Program: Seventy-ffth Annual Meet- 
ing of American Roentgen Ray Society, 436 
PROSTATE, cancer of; radiation therapy and pelvic 
node dissection in management of, 832 
Prostatic echography, current status of (ab), 918 
Pseupocysr formation; arthrography in rupture of 
suprapatellar bursa with, 89 
PsEUDOTRUNCUS arteriosus; importance of selective 
angiography of systemic arterial supply to 
lungs in planning surgical correction of, 606 
Psgupotumor, inflammatory, of small intestine, 305 
Pseupotrumors, renal (ab), 215 
Pu.monary blastomycosis, acute; clinical features of 
(ab), 698 
function, dual camera studies of; with computer 
processing of data, 761 
metastases, results after resection of (ab), 458 
venous connection, partial anomalous; angio- 
graphic demonstration of absence of atrial 
septal defect in presence of, 591 
PYELONEPHRITIS, xanthogranulomatous, 500 
PYLOROPLASTY and vagotomy; small bowel following 
(ab), 699 
Pyocentc liver abscess; angiographic diagnosis and 
treatment by closed aspiration, 388 


RapiatTion reduction by means of low pulse-rate 
fluoroscopy during cardiac catheterization 
and coronary arteriography, 636 
therapy and pelvic node dissection in manage- 
ment of cancer of prostate, 832 
therapy, split-course, in cancer of lung; results 
of, 754 
RADIOACTIVE scanning na ultrasonography, bilat- 
eral pseudotumors of pelvis, in patient with 
Christmas disease; with notes on localiza- 
tion by, 173 
RaDIO-CLINICAL study; forgotten operative fields in 
abdomen (ab), 211 
RapiorsoToPes; diagnosis of Barrett’s esophagus 
with, 716 
RaprioLocic abnormalities due to tubo-ovarian ab- 
scess; spectrum of (ab), 702 
features and differential diagnosis; macro- 
regenerating nodule in cirrhotic liver, 401 
findings in duodenal hematoma (ab), 459 
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studies in investigation of causes of total hip 
replacement failures (ab), 217 
RaDIOLoGIcaL findings in Niemann-Pick’ disease 
(ab), 218 
RapioLocY of acute renal insufficiency (ab), 917 
of angiodysplasias of limb (ab), 923 
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Heres a better way 
to look into a problem. 





Imagination has kept Searle 
Radiographics number one in gamma 
imaging, with developments such as 
Whole Body Scintiscan™, Scintiscan 
allows you to image the entire body for 
bone studies or single organ studies as 
you prefer. Number of scans required, 
termination point, and electronic 
aperture settings are all monitored 
electronically, insuring the uniformity of 
the complete scan. 


On a scanning table monitored to travel 
within +1% of the speed you select, 
the patient is only 5s” from the highly 
sensitive Pho/Gamma detector. The 
resultant images may be viewed on 
Standard X-ray or Polaroid films making 
comparisons of bone surveys with 
roentgenographic studies easier to 
visualize. 


Operation of the Scintiscan system is 
easy also. If scan input does not agree 
with the patient positioning, a warning 
system relays the inconsistency to the 
technologist who may terminate the 
scan or reposition the patient. 





Rigid standards of excellence made us 
number one in gamma imaging. 
Imagination keeps us there. 


SEARLE 


Searle Radiographics Inc. 


Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 
Des Plaines, Illinois 60018 
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ID YOUR on  } 
IPMENT WORK AS HA" 
AS YOU DID TODAY? 
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No matter what your patient load, Picker has a system 
that will work as hard as you do. 

The Picker C-12 Cobalt Unit delivers short treatment 
time with maximum reliability in medical centers and 
hospitals where patient loads are heavy. 
The C-12 has 12.000 RHM source capac- 
ity, motor driven motions and high-speed 
approximate positioning to maximize 
treatment effectiveness while minimizing 
patient throughput time. The C-]2 triple- 
safe shutter and precision collimator offer 
the ultimate in safety. 

For the lighter patient loads, where 
high throughput and rapid positioning are less of a factor, the C-9 Cobalt 
Therapy Unit is ideal. The C9 is thorough and versatile. Programming of mul- 
tiple port and moving beam techniques is positive 
and easy. The C-arm can be remotely positioned 

and deviation of the central ray during rotation 
is minimal. 











For therapy simulation prior to 
treatment with the Picker C-12, C9 
or any other high-energy source 

Picker's TherX® is invaluable. [i reduces 
treatment planning time with increased 
accuracy and provides safe, precise 
therapy training for residents. 






TherX supplies 
remote digital readouts 
tor five significant planning parameters 
and its +] mm isocentric accuracy re- 
duces errors in positioning, localization 
and beam coverage. 

¥ — Italladds up to full-line capability with 
pinpoint accuracy for radiation planning, 
treatment and training. Picker stan- 
dards remain inflexibly high to meet the 
needs of physicists, radiotherapis:s and 
patients no matter what your individual 
situation demands. 

For information on how Picker can 
meet your radiation therapy needs write Photo above courtesy Baptist 
ticker Corporation, 595 Miner Road, Memorial foil Tecksavile |W 

m Cleveland, OH 44143. Charles Judson Williams Cancer Treatment Center 
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"o Know The Dose 
Control The Effect 


Maintain The Standard... - 
THE RANDO PHANTOM 





For treatment planning and for comparison 
of various treatment techniques or modalities 
(e.g., moving field vs. fixed field, cobalt-60 
gamma rays VS. AMeV X-rays, various wedge 
configurations, etc.) in the radiotherapy of a 
given type tumor, accurate measurements Can 
be made with the RAN DO Phantom. 


Higher accuracy and precision of the radia- 
tion dose to patients should result if phantom 
studies are used for radiotherapy. Reduced ra- 
diation doses to both patient and physician can 
be achieved in diagnostic radiology if the phan- 
tom is employed for checking procedures. 


In recent years, mounting evidence has shown 
that successful radiotherapy is dependent on 
the accuracy and precision with which the ra- 
diation is delivered to the patient. If unusual 
or difficult treatments are undertaken, add- r 
itional dosimetric studies should be carried out, 
some of which are best done with a RANDO 
Phantom. 


FOR COMPLETE INFORMA TION AND A NEW 
HANDBOOK, “THE RANDO PHANTOM AND ITS 
MEDICAL APPLICATIONS,” WRITE TO: 





ALDERSON RESEARCH LABORATORIES, INC 
390 Ludlow Street P.O. Box 1271 
Stamford, Connecticut 06904 





Conventional Silver Halide Image 


It will be here soon. The Xonics 
Electron Radiographic System. 
A chest unit that gives you 
chest films with more 
information than ever before. 


You get films with considerably 
better detail and far greater 
latitude. A push-button system 
prints out patient identification, 
date, time and technician 
number. 


Exposures will be developed 
inside the unit in 60 seconds. 
And cost far less than silver 
halide film. Installation is 
simple — no plumbing required 
— compatible with x-ray 
generating equipment of any 
manufacture. 


The Xonics ERG system. Soon. 


XONICS, INC. 

2080 Stonington Ave. 
Hoffman Estates, IL 60172 
Telephone 312 884-9300 































Neurovascular Top Transfer Cart Peripheral/Long Bone 
Configuration Study Configuration 







Special procedures used to 
dictate the purchase of 
separate tables. 


But the Memco X-TAB 
Table System lets you 
select a single base, plus 
one or more of four 
table top options. 


The X-TAB system 

offers flexibility 

without com- 

promise. With all 

the desired state-of- 

the-art features for each 
individual configuration. And 
an excellence in construction 
that is a Memco and Xonics 
trademark. 


The X-TAB Table System. 
A Memco example of the 
standard of quality that 
Xonics will continue to offer 
you. For complete informa- 
tion, write: 


MEMCO, INC. 

Subsidiary of Xonics, Inc. 
2080 Stonington Ave. 
Hoffman Estates, IL 60172 
Telephone 312-884-9300 


Crt prics quale m 


Cardiovascular 
Configuration 





In One Minute a Load-A-Mat : 
unloads and reloads this many cassettes.. 


d 





while delivering four radiog raphs 
to the processor. 


In 15 seconds, the RADX Load-A-Mat can unload and comes out of the processor. You're no longer troubled 

reload an X-ray cassette at ittomatically. And in broad with artifacts, fogging, static or double exposures, No 

daylight! It attaches directly to your film processor, ruined screens either, And the Load-A-Mat lets your 

so that radiographs are ready for viewing in only two processor operate steadily for hours at full capacity. 

minutes, Think what this means... no darkroom tie Two Load-A-Mat models handle four sizes of either 

ups. No passboxes. Greater efficiency. Fewer errors. KODAK X-OMATIC Cassettes or the new LOAD-A- 

More patient processing, MATIC Cassettes available with your choice of medium, 
4 The remarkable Load-A-Mat accepts four sizes of fresh high speed or super high speed screens. Realize the 

film in separate light-tight portable magazines. Each kind of savings in time and money a Load-A-Mat can 

stores 200 sheets of standard film furnished by the bring to your radiology operations. 

manufacturer of your choice. Once bulk-loaded into Call or write RADX, P.O. Box 19164, Houston, Texas 

the magazines, the film remains untouched until it 77024, 713/468-9628, 
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hree! 
a crowd? 


n reality, it's a healthy competition. A further choice 
Let's face it, Eastman Kodak. Agfa-Gevaert and DuPont 
all manufacture the highest quality medical x-ray film available. 
And we all sell it in a variety of standard sizes and 
emulsions to meet your every diacnostic need. 
50 your choice of films must be based on another reason. 
It it's innovation Agfa-Gevaert is a leader in the 
industry with continuing research and development aimed at 
providing products that keep pace with the rapidly changing 
# demands of radiology 
If it's service, we supply our accounts direct, through 
a network of distribution centers located throughout the country. 
It it's price, we sell direct, and maybe, just maybe, you'll 
tind Agfa-Gevaert film a little more economical 
So if you think three's a crowd. think again...it's 
your choice. 
Agta-Gevaert..for a lot of reasons. 








> A Divisi t IPCO Hospital Supply rporat 
400 Columbus Avenue, Valhalla, N.Y 10595. (914) 769-5900 


Tomorrow's 
scanning loads 
make the 
Maxiscan system 
worth looking 





into today. 


If you're thinking of doing whole 
body scans with a gamma camera 
and attachments, beware. What 
begins as 2 to 3 whole body scans 
per week soon accelerates to 3 or 
more per day. With the camera tied 
up with these scans, other exams 
must be delayed, and department 
scheduling grossly disrupted. 


Consider the GE alternative: The 
Maxiscan™ 2-probe whole body 
scanner. In a single pass, it can 
deliver 2 coincident views of 
definitive diagnostic information, 
without moving the patient. And 
instrument component cost 
analysis demonstrates lower 
cost per scan. 


Skeletal surveys cover a full 

24 x 79 inches to include elbows 

and feet. The image, minified 2:1, 
3:1, 4:1 or 5:1, will fit 14 x 17 inch 
film, thus permitting location and 
diagnosis of bone metastases 


GENERAL G ELECTRIC 


without a series of small area 
scans. Life-size images of single 
organs are also possible. 


Tiltable top and bottom probes 
optimize brain scans. Vertical 
scan option allows scanning of 
seated patients and vertex views 
of the brain. Available is a table 
which can be adjusted to cot 
height to ease patient transfer and 
to accommodate various focal 
distance collimators. The table 
can be removed for direct-access 
collimator changes. 


Arrange to see the Maxiscan sys- 

tem’s total performance ina movie, s 
and in-hospital case studies. Call i 
your GE representative. 





General Electric Medical Systems, 
Milwaukee and Toronto. ‘ 
In Europe, 

Elscint GmbH, Wiesbaden; 

Elscint France SARL, Buc. 





Videodisplay Processor 

To view and quantify patient 
gount information in black and 
white or fully functional color, 
Maxiscan can be combined 
with GE’s Videodisplay and 
Processing Unit. Images are 
displayed on a video monitor: 
count data is stored in the 
unit's electronic memory, and 


can be manipulated to enhance 


desired details and to aid 
interpretation and diagnosis. 
Enhanced VDP data may be 
played back to Maxiscan and 
corded on 14 x 17 inch film. 
Scans can also be recorded 
on Cassette tape for off-line 


playback and teaching 
purposes. Count information, 
obtained from any scanner 

or camera, can be transmitted 
from one VDP to another over 
regular telephone lines. 
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Here’s the information 
hospitals are getting 
with Maxiscan... 


Hospitals report scanning 
performance like this 
from the Maxiscan system: 


These reproductions of 
scans, from clinical 
examinations, illustrate 
the range of diagnostic 
information possible with 
Maxiscan and the 
Videodisplay Processor. 


A GE motion picture 
demonstrates the full 
capability of both units. 
Ask your GE 
representative to 
schedule a desk top 
showing, at your 
convenience. 


ii 
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These three images, from a single 
whole body scan, demonstrate how 
manipulation of data stored in the 
VDP electronic memory can 
enhance desired details and aid 
diagnosis. The isotope used was 
99mTc Polyphosphate. At left, an 


memory. At right, smoothed data 

is shown with a Y axis electronic 

slice through the area of suspicion. 

The count profile superimposed over 
this image and shown separately, À 
center, confirms greater uptake 

on the right side. The photorecorded 





anterior view displays raw, 
unmanipulated data from the 


In a case of suspected pericardial 
effusion, a transmission scan (left) 
of the chest was obtained using an 
lodine 131 source. An emission scan 
(center) of the same region was 
simultaneously obtained with the 
same probe, 15 minutes after an 
intravenous injection of 99™Tc 
labeled albumin. The heart and liver 
are outlined. Note how the 
intracardiac activity (central area 

of center scan) fails to fill the large 
mediastinal shadow (central blue 


General Electric Medical Systems, 
Milwaukee and Toronto. 


In Europe, Elscint GmbH, Wiesbaden; 


Elscint France SARL, Buc. 
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image showed only a suspicion 


of greater isotope uptake. 





area of left scan). This discrepancy, 
between heart size and that of the 
mediastinum, is more easily seen 
when these two scans are 
superimposed (right); a technic 
easily accomplished on the VDP. 
The resulting diagnosis, a large 
pericardial effusion which appears 
to be predominantly left-sided, was 
confirmed by the aspiration of 1800 
ml. of fluid from an encysted 
pericardial effusion. 


Scans courtesy of Dr. M. J. Chamberlain, 
University Hospital, London, Ontario 


SAKURA 
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Medical 


SAKURA X-RAY FILM 





The name is Sakura. 


Its a favorite among radiologists in Europe, the Far 


East, Africa and Australia. 
And little wonder. 


Sakura film is made by Konishiroko Photo Industry 
to international standards. It’s famous for. its batch- 
to-batch consistent quality. And it’s unequalled for 
detail, definition, exposure latitude, and all the rest. 


Now, three kinds of Sakura are available in this coun- 
try through Sakura Medical Corp. There’s RQE, an 
ultra-fast 90-second polyester film. There’s RYE, a 
3%-minute polyester film. And there’s RYT. a 3%- 
minute triacetate film. 


Each is tailored for your specific requirements. All are 
the result of careful research and field testing. 

If you'd like to field test Sakura film yourself, ask your 
local Sakura X-Ray representative for a free sample. 
Or write us directly. Sakura Medical Corp., 57 Bushes 
Lane, Elmwood Park, New Jersey 07407. 

Who knows? In a world of less-than-perfect X-Ray 
films, Sakura may give you reason to take heart. 


©) 


SAKURA MENDICAL CORPORATION 





SIEMENS 


The multiple-choice 
power source that generates 
exceptional radiographs. 





Now you can have fine detail resolution and 
contrast, no matter what kind of radiograph you 
want. Siemens 150 kW true constant-potential 
Pandoros” Optimatic® Generator is powerful 
enough for a wide range of radiographic work 
involving fast-moving and low-contrast organs. 


Pandoros is capable of exposure times down 
to 0.3 milliseconds, and features a continuous 
electronic falling load. It can “freeze” any 
motion—significantly limiting kinetic blurring 
on lung and heart radiographs. Short switching 
times have become possible through use of 
triodes controlling the high voltage at the 
generator’s output stage. 


Pandoros produces exceptional quality 
radiographs of kidneys and other low-contrast 
organs that require low-tube voltages and high 
current settings, because it provides a current 
of up to 2000 mA at 75 kV. Even tissues with 
nearly the same absorption factor come out 
sharp and detailed on Pandoros. 


Functional analysis, involving serialography 
and cinefluorography, call for high-frame 
speeds and high-output ratings. Up to 500 


Siemens Corporation 
Medical Systems Division 


186 Wood Avenue South, Iselin, N.J. 08830 (201) 494-1000 


exposures per second are possible with the } 
Pandoros to provide true slow-motion pictures 
for research application. The high voltage is 
electronically controlled to ensure constant 
contrast and uniform reproduction 


Image brightness at the image intensifier screen 
remains constant, regardless of patient 
movement and radiolucency, because the 
high-speed dose regulator is interlinked with 
the tube-current control. Fluoroscopy data 

is automatically converted to the correct 
radiography data setting. 


And, as with all other generators in Siemens 
Optimatic series, Pandoros can serve as a 
time-sharing unit. Procedure rooms, equipped 
with organ-related unit consoles of 

identical basic design, can be linked to one 
common generator. 


Explore the difference a multiple-choice power 
source can make in your X-ray department. 
Siemens Pandoros Optimatic Generator. 

Call or write Siemens Corporation, Medical 
Systems Division, for details. 


In Canada: Siemens Canada Limited, P.O. Box 7300, Pointe Claire 730-P.Q. 








One-Week Basic Course 
in 
Nuclear Medicine 
For Physicians 


at 
John F. Kennedy 
Medical Center 
Edison, New Jersey 


April 21, 1975 
June 16, 1975 
Aug. 18, 1975 


Oct. 21, 1974 
Dec. 16, 1974 
Feb. 17, 1975 


Contact 
Department of Nuclear Medicine 
(201) 321-7551 





In reply to advertisers please mention 


that you saw their advertisement in 


THE AMERICAN JOURNAL OF 


ROENTGENOLOGY, 


RADIUM THERAPY 


AND NUCLEAR MEDICINE 


CHARLES C THOMAS PUBLISHER 


Springfield - Illinois 
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CARCINOIDS OF THE GASTROINTESTINAL 
TRACT by Richard J. Sanders, Univ. of Colo- 
rado Medical Center. This extensive work trans- 
forms postgraduate surgical study from a general- 
ized to a specialized approach to a relatively 
common surgical syndrome. It provides a guide- 
book for chemical understanding and metabolic 
care of this biochemical disease in everyday 
surgical practice. Covered are the history, pathol- 
ogy, histochemistry, biochemistry, pharmacol- 
ogy, physiology, clinical features and treatment 
of carcinoid tumors. The bibliography, one of 
the most comprehensive ever published on car- 
cinoid tumors, includes more than 300 articles 
from the world literature. ’73, 148 pp., 23 il., 14 
tables, $13.75 


MODERN THIN-SECTION TOMOGRAPHY. 
Edited by Arnold Berrett, New York Medical 
College, New York City; Sam Brunner, Gentofte 
Hospital, Copenhagen, Denmark; and Galdino E. 
Valvassori, Univ. of Illinois, Chicago. Foreword 
by Solve Welin. (2/ Contributors) Information 
includes the history of tomography, the physical 
principles involved, and descriptions of many of 
the machines employed. The following chapters 
deal with tomographic anatomy, technical fac- 
tors and a description of the clinical applications 
of the method in various parts of the body. °73, 
352 pp. (7x 10), 496 il., 17 tables, $26.50 


THE BIOLOGICAL AND CLINICAL BASIS OF 
RADIOSENSITIVITY. /dited by Milton Fried- 
man, /nstituto Regina Elena, Rome, Italy. (35 
Contributors) Integrated in every radiobiological 
experiment and in the treatment of every tumor 
is the concept of radiosensitivity. Outstanding 
authorities in the fields of radiobiology, radiation 
pathology, preclinical radiobiology and experi- 
mental clinical radiotherapy explain their special- 
ized investigations in terms of radiosensitivity 
and chemotherapy. In this manner the book fills 
the gap in information about radiosensitivity 
between the laboratory and clinical schools by 
clarifying and consolidating pertinent material, 
defining the unproven, and eliminating the irrele- 
vant. 74, about 589 pp. (7 x 10), 373 iL, 67 
tables 
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Only 99%” Wide, 93 9/16” High, 28 9/16” Deep, 


15” Wide Formica shelf. 
300 Film capacity, 50—6 bank panels, 


a 
` 


Built and designed same as the MV200A 200 film 
S & S Motorized Viewer with new modular construc- 
tion for easy delivery in sections and quick installation. 


MV 300A 






300 FILM 
MOTORIZED 


X-RAY 
VIEWER 
READ 12 FILMS 

Six 
Over Six 






Now the Jumbo 6 over 6 300 Film Motorize 
Viewer, the only viewer made to read 12. 
14 x 17” films or 84” wide panels of smalle 
film sizes. Individual control of light (brigh 
normal or off) for each of the 12 films. 50- 
Bank wide plexiglas viewing panels. 


Fast action—60 Second maximum access tim 
to any film. The 50 button—MV200C Selecto 
is available for automatic case retrieval. 


Hundreds of MV200A are in use. Radiologist 
agree it is the best and now the MV3004 
offers still greater value; easier reading, large 
capacity, faster action, minimum floor spact 
and lowest cost per film! 





MANUFACTURED BY: 


Telephone: 212-852-6900 





S. & S. X-RAY PRODUCTS INC. 


87-93 JAY STREET, BROOKLYN, N.Y. 11201 


MV300A 300 Film Viewer 
MV200A 200 Film Viewer 
MV200C Selector 

FOB Brooklyn, N.Y. 


Brochures, Dimensions & Users List on request 





ONE OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER 





VISIT US AT THE 7th ANNUAL MEETING IN SAN FRANCISCO IN SEPTEMRFR 
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Cell Carcinoma 


Although any tumor may become necrotic as it increases in 
size, squamous cell lesions tend to do so earlier and more 
frequently than most. Usually associated with a mass, their 
walls may be thick or thin, shaggy or fairly smooth. Occa- 
sionally they change abruptly in size. 


Case l—This 60-year-old lady had fever and he- 
moptysis for three weeks. What seemed like an 
ordinary lung abscess, Fig. A, with a fluid level, 
proved to be a malignancy undergoing classic 
central necrosis, Fig. B (same day as Fig. A). 





A 





Case lIl—This 50-year-old man complained of 
chills, fever, and rusty sputum for many 
months. Whereas but one cavity with a fluid 
level is demonstrated here (arrow), his squa- 
mous cell carcinoma proved to contain sev- 
eral separate cavities. 


diographs and caption material from the American 
llege of Radiology An Atlas of Tumor Radiology 
sarbook Medical Publishers, Inc. Reprints of this 
d subsequent reports available upon request. Please 
ite Eastman Kodak Company, Dept. 740, Radiogra- 
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Case IIl—This 55-year-old man. a heavy 
smoker, complained of right-side chest 
pain, dyspnea, and a productive cough 
for several months. 

When first examined, Fig. A, cavity (a) 
and mass (b) were obvious. Ten days 
later, Fig. B, the cavity (a) was smaller 
but the mass was unchanged. There was 
no question but that this patient had can- 
cer at the time of his original study as the 
tomogram, Fig. C which was made the 
Same day as the radiograph shown in 
Fig. A, made amply obvious. 


Quality images on the viewbox—‘‘good contrast.” “excellent de 
tail,” “well-delineated diagnostic information.” That's what it's all 
about. Quality images on the viewbox. That’s where you need it, 
that’s where it counts. 

Whether your search covers the many faces of giant-cell tumors. 
or traces the elusive tortuous collaterals in the superior mesen- 
teric vessels, you can have confidence that the x. ray film you need 
is available from Kodak. 

Kodak offers you a broad range of films to choose from, each 
designed to meet your exacting requirements—each designed to 
deliver quality on the viewbox. consistently. 

We know that all research, technology and manu- 
facturing meet their test on the viewbox. And that's 
what we're all about. Your Kodak Technical Sales 
Representative is anxious to help. Contact him or 
your medical x-ray products dealer. 


A commitment to quality. 








Yes... youre 


a candidate 
for Heart Attack 


You can reduce your risk by 

e Notsmoking cigarettes, 

e Eating foods low in animal fats and cholesterol, 
e Reducing if overweight, 

e Exercising regularly, moderately, 

e Controlling high blood pressure, 

e Seeing your doctor regularly, 


and by supporting your Heart Association's pro- 
grams of research, education and community 
service. 


GIVE. Sire HEART FUND 








A Public Service of 
A This Magazine & 
The Advertising Council 
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hire 
you? 


Of course you would. You work hard. 
And you’re good at it. 
Like most Americans. But, if all of us 
did just a little better, we’d 
wind up with better products, better 
services and even more pride 
in the work we do. 


America. It only works 
as well as we do. 


The National Commission on fd Washington, D.C, 







For Clinical 
Reference, 
Teaching, 

Lectures. 













Fit any 2’x 2” 
Viewer or Projector 






TYPICAL RELEASES 


S: 82!) i a 40 slides $20.00 


18-2A NORMAL & PATHOLOGICAL ROENTGEN 
ANATOMY of the LYMPHATIC SYSTEM --61 slides $22.00 
F. S. Alcorn, M.D.- Presby-St. T nke’s Tos) 
F. L. Hussey, Jr., M.D.—Luth. Gen] Hosp.— 
E. J. Liebner, M.D.—Univ. 11, Hosp. 


8-1A INTRACRANIAL CALCIFICATIONS 
(Part EI Ama ee CAE E a 8.0 RE ets a d OE Sees $20.00 
P. J. Hodes, M.D., Roderick L. Tondreau, M.D., 
& J. de Moor, M.D.—Hosp. Univ. PA. 

5-3 MALIGNANT LYMPHOMAS— 
CHEST INVOLVEMENT ._... ttsseeeseees es Od Slides $20.00 
Le fe Wachowski, M.D. & E. J. Liebner, M.D: = 
Univ. Ill. 

3-8A INTESTINAL OBSTRUCTION in the 
NEWBORN ......... a pest ate eratld SDs ile a 
J. W. Hope, M.D. & P. J. Jameson, M.D 

| U.S. Naval Hosp. & Children’s Hosp. PA. 





55 slides $22.00 


ORDER DIRECT. For other series, ask for catalog C 


| MEDICAL FILM SLIDE DIVISION 
Micro X-Ray Recorder, Inc. 
3755 West Lawrence 
Chicago, III. 60625 





312/478-8560 


THE NEW IMPROVED 


STANFORD 
X-RAY STEREOSCOPE 
—CONSULTATION IN 3-D— 


International usage for 
over 30 years—be up to date 


See Your X-Ray Dealer 
| —MADE IN USA— 


SCHNEEMAN ELECTRONICS, INC. 
| GRANT'S PASS, OREGON 
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- to call in a specialist fora 
` sick machine, 
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well. 


When your body is sick, you know it. 
And you don't feel like waiting to find out 
what's wrong. You want help. Now. 
From someone who can diagnose your 
problem, and make you well again. 
Machines, like people, have their 
aches and pains. Which is why, at CGR, 
we have 280 trained service specialists. 
It one of our x-ray systems should fail 
in any way, just call us, and a specialist 
will be on the way. 
; We know that your patients can't wait. 
z And we don't expect you to. 











Qur System 





includes you. 





2519 Wilkens Avenue 
Baltimore, Maryland 21203 
(301) 233-2300 

CGR Canada Ltée-Ltd. 

500 Boulevard de l'Aeroparc 
Lachute, Quebec, Canada 
(514) 562-8806 


N CGR Medical Corporation 


CHARLES C THOMAS + PUBLISHER 


THE ROENTGENOGRAPHIC DIAGNOSIS OF 
DISEASES OF THE THORACIC AORTA by 
Stephen H. Cornell, Univ. of Towa, Towa City. 
Techniques of roentgenography, fluoroscopy and 
catheter aortography are covered in detail. 
Patient preparation, anesthesia, methods of cath- 
eter insertion, catheters used currently, contrast 
media, image recording methods and postaortog- 
raphy patient care are thoroughly discussed. 
“The stated purpose of this book is to bring 
together in one volume the current knowledge 
about diseases of the thoracic aorta with empha- 
sis on roentgenographic examination. The author 
succeeds admirably....This book is recom- 
mended as a ready, concise reference with a good 
bibliography to angiographers who examine the 
thoracic aorta frequently or occasionally. It is 
also valuable to chest roentgenogram readers, 
particularly for the angiogram and plain film 
correlations it contains.”—JAMA "73, 292 Ph; 
220 il., $15.75 


BUILDING A GROUP PRACTICE by Fred W. 
Wasserman and Michael C. Miller , both of the 
Univ. of California, Los Angeles. Provides the 
principles of management as they apply to the 
conceptualizing and developing of a medical 
firm. Written to serve as a guide and reference, it 
includes the advantages and limitations of group 
practice, economies of scale, resource allocation, 
forms of organization, styles of practice, facility 
planning, personnel planning, management and 
medical information systems, and remuneration 
of the physicians — owners and nonowners. T 
188 pp., 5 tables, cloth-$7.95, paper-$5.50 


THE DUCTUS ARTERIOSUS by Donald E. 
Cassels, Univ. of Chicago, Chicago. This mono- 
graph is a detailed report of the ductus arter- 
iosus, a facet of the circulation before birth, and, 
in many, subsequent to this. Information of 
historical interest is included as well as modern 
and recent concepts of the ductus of ligamentum 
contribution to the vascular ring, the subclavian 
steal, the pulmonary circulation and pulmonary 
hypertension and hyaline membrane disease. ’73, 
356 pp., 151 il. (4 in full color), 16 tables, 
$17.75 


NONTOXIC GOITER: Concept and Controversy 
by Joel I. Hamburger, Northland Thyroid Labor- 
atory, Southfield, Michigan. This volume con- 
tains an in-depth discussion of the methodology 
and interpretation of thyroid scanning with 
emphasis on recent literature on the subject and 
common errors in the interpretation of thyroid 
scans. Clinical determination of the occult or 
asymptomatic variety of subacute thyroiditis and 
laboratory studies confirming this diagnosis are 
covered. The clinical evaluation of thyroid no- 
dules for malignant potential is discussed in 
detail, including the most effective way to 
examine the thyroid gland. A major portion of 
the book is devoted to thyroid cancer from the 
standpoint of pathology, surgical management, 
radiation therapy and patient management. ees 
232 pp., 75 il., 13 tables, $9.75 


ULCERATIVE AND GRANULOMATOUS CO- 
LITIS by Z. T. Bercovitz, Joseph B. Kirsner, 
Arthur E. Lindner, Richard H. Marshak, Rene B. 
Menguy and Sheldon C. Sommers. Divided into 
four sections, medicine, radiology, surgery and 
pathology, each aspect of ulcerative and granulo- 
matous colitis is covered by an expert. The 
section covering medical aspects deals with clini- 
cal symptoms, differential diagnosis, other pri- 
mary inflammatory diseases of the colon, the 
various complications of these diseases, medical 
therapy and medical indications for surgery. The 
radiology section distinguishes roentgen features 
of the two diseases, and describes roentgen 
changes from the first appearance of the disease 
to the chronic stage. It includes eighty-six excel- 
lent and informative reproductions of x-ray 
films. The surgery section covers the indications 
for surgery, gives detailed accounts of the various 
surgical procedures, and provides a guide for 
immediate and long-range postoperative therapy. 
The section on pathology provides a thorough 
and detailed analysis of the pathological course 
of the two diseases — including gross pathology, 
histopathology, biopsy studies, etc., carefully 
correlated with reproductions of pathological 
slides. ’73, 416 pp. (7.x 10), 239 iL, 7 tables, 
$35.50 


a Orders with remittance sent, on approval, postpaid —— 


301-327 East 


Lawrence Avenue * 


Springfield - Illinois * 62717 











700,000, 
busy executives 
who can: 


If you can spend some time, 
even a few hours, with someone 
who needs a hand, not a handout, 
call your local Voluntary Action 
Center. Or write to “Volunteer” 


Washington, D.C. 20013. 


We need you. 


The National Center for 
Voluntary Action. 
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advertising contributed for the public good 


Ce: 


Wanted! 





People start pollution. 
People can stop it. 
Please send me a free copy of your guide. 


Name 





Street 





City 











State Zip 


Keep America Beautiful 
99 Park Avenue New York 10016 


WE INTRODUCED CASSETTELESS | 
RADIOGRAPHY IN 1968. 
SO WHAT ELSE IS NEW? 








While others play catch-up, Picker leads in cassetteless radiography where it 
‘counts with over 400 systems now in operation or on order 
Picker's breakthrough concept of cassetteless radiography started over 
| 9 years ago with the Automatic Chestfilmer System. With automatic 
“processor, this system can handle about 35 to 40% of the average 
department's chest caseload. 
Picker then followed up with the Rapido’, the first 
practical application of the cassetteleses concept 
to horizontal Bucky radiography. With the RapX™ 
~modular film conveyor, these systems handle 
about 70% of the patient load in a busy radiology 
department. And they do it without cassettes 
and with superior radiographic quality. 
Picker cassetteless radiography is the proven way to go all-cassetteless. 
And Picker cassetteless radiography is fully backed by 
Picker service to keep your busy department busy. 
Picker Corporation, 595 Miner Road, Cleveland, Ohio 44]43 
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Searle puts it all together...with the new 
Micro @ Dot Imager. 


A new Multi Imager that produces up 
to 80 images on a single film. 


It’s taken us some time but at last we 


can offer Pho/Gamma users a display 


system that puts it all together. Gone 
is the.expensive and tediously 
inaccurate pulling of Polaroids. Gone 
is the unreliable and complicated 

35 or 70 mm mechanical transport 
system. 


The new Micro Dot Imager 
electronically minifies and 
manipulates the images across the 
CRT screen and displays them ona 
choice of three different 
conventionally sized X-ray films... 
handled and processed with 
conventional techniques. 


In addition the new Micro Dot Imager 
provides the following exclusive 
benefits. 


Clinically Oriented 


© Choice of either 5 x 70r8x10 
X-ray film sizes as well as the 
competitively available 11 x 14 
film size. 

è Built in whole body imaging with 
choice of each view presented in 
dual intensity on the film to 
facilitate diagnosis or the more 
economical two views with single 
intensity. 

è Highest cine sequential time per 
frame resolution of up to 80 
frames/ study. 


© Organ-specific push buttons 
automate, standardize and speed 
the proper exposure settings for 
routinely performed studies. 

Simplified Operation 

e Light emitting diode (LED) display 
indicates system status and 
exposures available for format 
selected as well as exposures 
remaining on the individual film. 

e Absolute exposure control insures 
consistent cay to day and week to 


week exposure levels on a separate 


but built in high resolution, high 
uniformity CRT. 

Economical Ooeration 

e A variety of tilm sizes guarantees 
the lowest operational cost of any 
imager offered. 

è System designed lightweight, low 
cost Cassettes with future daylight 
unloading capability. 





è Built in view-box saves space as 
well as steps. 


And what's more, the Micro Dot 
Imager’s inherent reliability is backed 
by a team of factory trained service 
engineers that perform on-site 
service for your total camera system. 
There is no longer any need to be 
concerned about system service 
responsibility, or here today, gone 
tomorrow...‘‘pack it in the and 
we'll service it at our factory” 
suppliers. 


SEARLE 


Searle Radiographics Inc. 
Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 

Des Plaines, Illinos 60018 















Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you dont 


_.. With Salpix as your contrast medium, your gynecologic pa- CONTRAST MEDIUM = 
tient needn’t undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body TRADEMARK . 7 


reactions, yet it provides the viscosit needed for adequate «ach ce contains: | 
alain, á d " sodium acetrizoate 0.53 gand { 


Contraindications: Contraindications to hysterosalpingography include the poly vinylpyrrolidone 0.23 g 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindi¢ated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient’s history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 


Warning: Not for intravenous use. . © ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION a RARITAN, NEW JERSEY 08869 
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